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pA\ ioL«Jl JLa-Sj ^S^mbdl jUtiiVlj ,_ylSLJl -AjljJl ilL~_<J SiUiVL ,J5wi ,_^lj 

Lj><j -AjJl_»- -JLp i^L« cjJL^Ji Ji Oj-iJl IJLa ^ja cjLlw«... :)l s^ jl liLiNj 

li-o-UJl 4jLj<pj Aj—aJUVlj iJjjJl AJljj»Jj^ -d» tU^jilj |JL_C- -olj clJL* IbkS' ol^*- 
Ls9ljJu>JI >>Lw 91 ^jj 7cv3Z) <ti *>LwJb jiI lJb_j ' jT|->_IU. ^«j| 4^_JbL_jL»j 4>-iL»Jj «Ub Jajj 

( _ J ^£I 0! t^-jj . i^L-Jl *JU i_Jl_>- ^J 1/5^*^1 ^LpUj_^-MI /"jijJlj ^/^l fjJ^&j 
V-JJl LSlio I4J ,>y«-^ ^1 jUa^-bU .^^JbJl ^.^.5-:ll i.jj>Jlj i-oJUl V^V^y 

J-3 cLllij Lfiwiljjoj ^jUUmJI Js^ia->- Jb Jb»Jj ^j'^l itjb*- (Ul) l$ia ^Ui^-Vlj 

f^-^-j -Aj-^- v , J^ jU ^ <uk>t«jl L$jfr|,jjl_j iU>l»L£j^M , _~ .-■>" b£b>_j t (jijUlJliii^Vl p^jy 
a \* jl -y> **^Jl ^jLcj • JaJa^Jl JUx» Aala'.o.U oLiJ.ij,;— >Jl ^j^jL/ajdl ^£ j> rut 
J) S-bljX_* i^l L4J J-«j«: Ojl^SJl SJb- jlojl jl >iM Jwt JJ tU^Jl Jj ^aLj^Jl 
v-^lj lit ^J i^JUl 4jj j3 ^ jj^j jl JaJaiJLl jSL-^i V JULj ^L^JI ^^Jl 
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jUa^Vl JJUJL viJUl J^l JjLij u.,...wh)l ^I^SUl i^UJl v-L-Vl 

i^-jJ^j^jjj^Jl &j\j&\j jlk?-\ll Jjb^i ^^UJI J./7 i\\ [A tJLL>-j oli>-j 

. 4-L«-LJI 5i*JI iLJj j jj^-Xj jAjHJ ,_j»Ja«J) J? j*^JI j 

Jl^jl lift ul5 Uj tics-^Jj-Jl Ojlj^Jtj jUai-Vl ^iLJI J.^aJi Jjblj 

^yi 4il«Xo iliufj f-il—«j I~ul_o ( _jjle <>JL«aJ| L^>_ r ^i! JLii J- ^>LiJlj iLj'SlLi >>"-k 

ji^-'Sllj a^LJl J^ai3l JjUij . jJbVl ,j^^»j il>>«Jb cj^ 1 ^ 1 ^^J obUJl JSl^ 
f-jJl uiUi 5iSwJ (j^JaJ jUp[ Jj>cj iSJ^Jl ^y j*j A^-ji^Sci] lL>j\j£}\j jUai-'ill 
oLj_>-jJl jUul*iI CjNjUx* ,^-i JJUjj cJJb ^^-Jl <L«Jl_iJl J>j£>e_Jlj jliasi-^l -j-o 

.^ylj^Jl tii_jkJlj OjjjVl oUj5C« c-^jj <jjlj>Jl crLz?-^! 51£w> ^L/^l 

»j^J\j Jajl_^iJlj JjIJLj>JI -y iJLxj ._jU53| JjjJj ^^1* oLJJJaJI ^j^- Ojj 

jjp5jJl jI..:..mSII j;>-*Jl J~«jJlj JjJUiJIj ^Sll ^^wJLj OLait-ij tJjjv^l »J— §j 
J^*Jl IJLa j\-^>[ ^J ^»i^-JI <«-^_^:j 0^ iJjU ^JDl jJlS Juj>-t JU-^JlJ-* 
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i^u.M ii>U>-Vl jJlSJ t^j-iJl J*^Jl >j^j VuJ* 1 ' ij'j* 5 ' (^J^- 4 

oo - jJUJl J ^S\J\j Jj^jJl ( t )J£A 

•\Y .j^. J v-JjJl Vljljll olilkJl ("0JO 

to • iJlSjJi ^^UJi £^1 <v)j£i 

1A - ^ ^Ao j^j J, }jj JiliJ Ol^jj jUcaII jil (A)Jiwi 

yo UA • jAa A ^i -O^U cJL. uK^ ^it C0j£-i 

A "I ...... • tfjU* J 1 ***! ^ $jiy** .$" < ^ ' ) J^* 4 

^ . <\ ^sUl tSj^Jl j- y>Jlj ^Liull i.li> jSL.^1 t-Jl ( \ \ ) j£i 

U • • <i> <Sj** j>^h a-*-^ 1 c'^^ 1 ( ^ Y )J^ 

Wo .jJUloijli^y^dijjjj: (U)jXi 

\iY ' *^\ &d\ j j»«*l\ *z/i\*- (WJSi* 
&fl\j JL-LJI ^a-^xU ^y^- ji\ i^^Ji ^jj*i\ j*A <W)J$Ls 

^ oA . jbUL ^ ijjr ^> bL^J ijJU Jy- ^j\ J^ A)J&i 

^ ■ . v^-lj^l ^JL-U; JLo JSl^Jl c_^w jil ( \ ^)j£i 

^° . JUl jUl *b Jix, JShU ^^tf jJl i^^Jl tJjJl Jp-Ij- (T ■ )J£-i 

m -cjt^ i5j»f -^^ JW 1 £tt(U)j£-i 
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VY ^ijU Sjj^rw «j-Jl JdjWl ^* (ijUl) iijix^Jl U^AJl ji ja (i) _ ^ 

Vi V\A- ^ v>\ij±\ *Lfl <;^U oJL- ol£^ (*--) 

* ' . m • f U Ubjjli ,y JUJI Jk jjS^I > 3 jCT _ Y 

^A . Jl^ ^^ij jj^t ^U iJU>Jl ^jaJI jlJbJI »Jui _ V 

^A . \ <\AY jjIjJ J^** i_jUp1 ^ «JU* li^ljj jj—sfJl ■ A »-l jr"- 1 -' (^ - * 

^ . *lwJl JLap Aiial4 ^ jlJboVl SJLij L^jt _ <cJl JU-j (Jj^ - ° 

V^ ^ . k_»Li»«lJ <L*J>yu -LpIjj ^jl; AjJaJl oUJLJjJl _ V 

Hi . J^Jl jiJb- ......... ^jMl jjijj ijdl dlSU; (1) _ A 

^1 jkLuJl AJj-JI ,_,» i>- jjJLJl i_-J JJ&J OjUaJl j_i>- (._j) 

\YV .nL-a-^l v^iU-Ijj «JLdLI *;*lj_)5l Ui-^'j^ o^j*^ 

} y • . j^-& i^JocflJ r*J A^Pi jjj r" *Aw»JI Jl>-I pxj jJG — ° 

^v . . Sjj^ji ob-ijju i^ijjii ^^ijbu if_^iji jUjJi jjjl^j? _ ^ • 

Jjjk; SJL>«Jl JIa^I Jb-f i^t j. C- oUij*j>-jAjl CUJj _ (i_> ^Y') 

^j^-j^Jl c-^Jl l-...-...; (^jMl jU-^J'iU aj^JI ^jj^ -^ ij'j** - M 
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J d l^>J( o*o^ 



JtsU JLjJI oljli ^» «,l£Jl ^J ._—»- y. . Jrll ^jjI^I L.U^ _ Y 
' * . illjJ^-J VvJJl jUa»^M v .„a.; *a~> _ V 

° r • J'jJjJl J-^lj Wjll i^ill u- 1 ^ J^iJJ J 6 J? l- 1 ^ - ° 

.<j\Sj\ oljU^Nl -j- ili.1 £. iJtfjJl J lL>-'SII ^jL^aJ _ ^ 
. \ <UY jjI^J J--. *Ui1 ^JLi- ^jlj Ji> JL* ^^kjl oLj^Jl i^ _ V 
^ ^"U-j^j y^od\ Jl£ii _ A 

nv . . JU-Ul c^Jl j\jj\ - \ • 

. mo _ \<u> jJuMi ^-jj-iij jtiifU sjjLsJt ^muji_ Mr 
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,jS\j <tJlj OLJ^I -_^j oli">Ull J_jLj L_JLp Jb-bjJl Ifry ^ UlyoJl jJlJ 

Environmental i^_J v^^Jl 4JL- oj (jJLp «-^Ul j^O^-^il—Jl jyiJl ^j juLu 

^LJL o^-ij a^lJ jJULJI jLJVl fj--a>«j d-^_j^l UjjJU ^1 Determinism 

Ijljj ^Possibilism iJlSCNl <~->uJl j^ci ^^^l JJ ^y J-*s>i_j^Jl f.v>^-!l fU! 
oLjIj^ oJL>d«Jl oIjMjJI ^ "dbLflj Ljjl ^ ij—o-li^/l cjUIjjJi -^ Lj^> jl^p L^jl» 

Lf; fj^J ^1 *iJJj Ji* ijlj *-J»>li_oj toLjj CiL^laJ ^1 J^>jxJl ijjjjs _ Liljjt^Ji 
vjjju 5Jj-i?- a — iw.U ij\±ze-\ &}Jja£> (W^l^- (J>-ij L)«--il Jt>Jl /^jIj c Aj» ,..h'l <» JLsJl 
aAj j.lJLk_^lj ^.^.dlj ^^w- >Jl Jlji^L; ,j^Jl ,JLp jl_u*; Positivism i^^L 
cJ_po"j Quantitative Revolution l^£i\ ijjiM> ^yk-wj L. JjJb4 U* oL^L^l 
du^JUa^ eSjL^ ^ JUl Abstract Space JliJl ^^,^1 j-»Jl JJU.J ,Ji ^"Luljj 

i) J >=X) *\~» JX& i\ju\ ±j>cj> dlSUJl lJL_Pj tJl£>Jlj JiJl Ails' jjlaVa ^fi oUjl IS i 
i;^ £-W*J cSj^J ^jpLyflJl -j-loj^Jl oLJji Q. la. JJj i^Ua^l ,_ r J>J^ jL-JVl <Li 

_^Jl i— Iji ^ *\JkcJ*i\ J> LOsh j ChristaJler ■_,* JSG 0) ^jS^Jl jlSUl 
bjb>^> itJL (.Ui»^/( ^> /^s- ^^-j De - naturalized Space Aj^JaJl -y. .i^^j! 

^jj bfcjJtj i^-j.jjl a\J|_j i\.yLJl Lr ^..a , .. l l ^1 iy^J\ jlSCjL /.L^a'VI J_^Jj UU; 
j-.<wi Jt U_iiJlj LJIyLsJl /^o r- jljJl yj . Behavioural Geogroply i-SjJL-Jl 
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'^jU\ c^-LJlj \J\yu>Ji\ j* jrjl>Jl 0\S pLa^Nlj Jb-U-Jl ^^L/jLSUl ^UaNlj 

■j^I^j iiJl j* j-jjlju c~w> ^-Jl Humanism iJLJ^I a—jJuJi iwiy. 1$Jj> 

Primary .Jj^l 4*^1; ^^-o Si%Jl viLl; ^ ^y >yrj U?!A* ^.r-^'j C *W'-J 
J>i*J\J\ ^ IkJl j_^J jjJaSj r&^l J 5 ^ ^^ V 1 -*^ 1 p-^ j>^ (^ Na ture 

Uiyi iw-L ll L*-^ j£JH\ «Jiiivx. ^j <. &JI ^Ju" Jl «GL)T ojt ^JJl .JUJI 

Polilicization of Geogra- Lilyc»Jl .j-^-J ,ja*JI lS^j'j ^Jj-M 1 ^jA^i^ 1 a* 
t JUi ^ iU-N <ul L_5 liJL^-t^l Nj Ji*j V i^^l LJI>>Jl jl jLi*Ij phy 
(Peet, 1977) L^li Jb- ^J l^-^yj^j L»LwJl •y JsuJ <~J£ ^Ls-Jlj 

I4J J.LJ ^/llj (White,G,1945) ill*. ^ iljJl cJlSj t i_il>>Jl ILiiJl ^ 

.JLiUlj^-l /^p U^y^ ioJL>CaJ| CjLNjJI ^ oliUa-ill Ja-^ <~>JL$j <»L»l»iNl {J,'j** {j& 
•y>- (.Jbu UJ iilijl liUj V-*-*^ •— -^J ijUa>-\ll frj-U UiU«jl 1 j5Uj ^JuJl i*~. \j 
Ji cJjt>- ^1 ioJ>Jl yL^Jlj CjUUuAD Aj>y«Jl Jj^-Jl ^ (Jj^asdl *^^Jl iljjl 

ll^LJlj iJljiNL) C-«-JJ<>l .JpLSLji i*_J»l>- ^ ^^J^ A— -J-L« l^jLUj to L' . — O j Jl 

. jSL-iJl JJLiJ SJb'LJl 0L.LJI JJ^'j Jjjl/Jl *ljl (i^iJi 

oJl^j pUz*^U i)j\yj -^j"^j j^jjj J^* ^l— juiU- c-4?-jj U5 1 JjNjJlj cjUL^JJI 
^Ijlj j- ^.y, -\ \ Ji, ,i>jlj£U Ji^; ^1 cjy&L-A\ J...O ...J JlkJ! «^Jl_j iLjUi5JI 
J_^ ^jljS^I JJ^J ^ iUiiMlj ^L»i>-Nlj ^jMl cj^U J5 olJb US' toLUJl 

^JLpI Jlo_7 ^1 0) iva_sa^X_Jl oUjjjJl J_^-b Jl^ <■ iiyt-JJ "$jlj>- OJi^ 

. iik^Jl cul.,rj,,o,^lj UJJ jj-ii ^l ijA-JLttil i^UUjMi 

jljJL ^ \jjyt ^jAe-j <Ljj Ji OjIjS j^-f- *~»\j2 C-«J oLXjtj-Jl Aip ^^ii 

WjMl cjIs^^NI cJL-i iLJ^jJI iilycjJl iu<_«jJl i,L_Pj c~>J ^jj iikJ^. 
o.U-^Jlj Drought ^JU>Jlj Coastal Erosion il>-LJl aj>«JIj Landslides 

. jSj^j oUUJJlj j^l^Jlj Jj^^lj i^J 1 



Disaslcr. Natural Ha/.artls Observer, Risk Analysis and Natural Hazards. U^J.1 O) 
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pjJLjJI j, — jALio ( J -.- ^ U. " . ' JL_^«j Jb_L_ >• f- yS «ijjlj5LJl *1* j _^$t Jl-SUj i, ii ,_>c<Jl 

ii^f. ^j iJiy^Jl oIaJUJI J& ^^-j" JU^>j is^Ul iJL~J)/l o^VSLLjl ^SL. 
^ JIjJcl-wNLj ^LAiJ^L S^Ji ga Liiy>«_ll aJ cJl5 oJj ^ >. l j; T ^>-° y }\ ?y\*i\ *j> 
,j\ iUilyt>Jl i_f \£jaS\ ij$Hii\ Staddart oLw-l U *Lk>-lj ol .^?,.rt>.-WiJI -y, ju u 

. (Burton, I, 1978) i-^i i«JiJ 4JLX. ^ly^Ji ~_^Ji 

: JL Lj mo -fU'Jbu ^jl^b (.LuAtA) oil ^1 JxIjjJI (j^JJL; ■jSUj 

. i>>-LJl 

y y_Sl ^Ijd.^lj djjiy^L.; j»Lu*!5U A_»» ; .,kJl UI>_>JL! jua^JI a-^-jJI _ 

olS^j Greens j^a^J\ Jl« JL^l ; ...j iu*j,>L£l iak^o cjIpL_?- j *$t _ 

. Conservation Movements &Jl ^ JiU>Jl 

CjLJa_j>_j CjI-IaLw 1 gib C*>J oJ£-i_J ^1 ii J^L-oJl «^bU pit" *Nl J-iol 

i_w>;S'l olj.^Jl_j Jj^l i^ljjj JjjJl J .$» oil Ji-j djjI^L S-^U jU>Jj 
i \W\ f U dUij I — Jji JjMjJl ^UJ k— j^Jlj ^jj'^l >^>Jlj mYOLUlj 

o .Lp^ioJl »j>bll lj— ^> v_-J^Uj ^*\A *[& jjjLilL; OyJl j~v?Ip1 JU<s^J ■ >ISC— j1 £j>«Jj 

**m*Ji 4* 1 *~tJ» i_Jl5UJl ^ }Ui . ^ «\VY f U (ANDRO) Ojl^l jl^ ^yJJ 
j»U jltt f lii ^L^jbNl Sjji cJlfj liibi^jl ^j/^j 4Z>j'i\ i>niKJ i_^JUJl 
jj^ ^ <\A<\ pU ^j i^JJl ^.jl^l J\ — ^ ^y. JAidJ ,Jj^ ^J^ JOJ \ <\M 
jjL-_>- -y JJiJl Jii_*» oL»^. dl JLip jL_^L i£YVn ^ij 5JL>«i_Jl ^Vl jly 
"International Decade for Natural Disasters Reduction". <-*J=Jl Jl>j\jS^\ 

OJJ^-J ^Jlj JaJi Lx^JaJl ^jl_^Jl Jj jLil jiyJl jl ^.j t (IDNDR) UjUl^-lj 
JUjolj jI^JIj JJlyJlj a.J.j'VI oUVy^l^ SJl^jll jrVSMj jr^UVlj JjN^L 
Uj^>- Ijl^p juj <ali ^ jiyjl ji VI t Ju'jISOJ aLIScJi :yiiU .iUal «_, w ^^wiJlj 

. l^JL^I Jit ^l LjJi oL-ljjJU vJL 

: Jb)l _p«Jl JIp \<\<\Y f U ^ l^il-ul IDNDR _Jl o^j^ jij 
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oA-iuJlj jSLJI jlJJtAJ oUa^. olijj iU_j>wJI Ojlj&l ^L^- JJUJ ^ v^l 

. oIS.Uo.ojIj oL»«jl JLai 
J^jJlj J-l»«-jJl ^... ^ L.a.oj i_soUJl SJbJL_>Jlj i»-l_ljl .oL_ajJLiuJl j, .■,!'» _ i 

Jijj *-r^' oU— fe L .a .. I t pt*ljJ ^^-^ Ujjjkij ol_j>jl*_Jl vilJj Jw-Wi _ 

jJIj-«_j Ojlj_S oMU** ^y (^jjJdlj (»_JLidlj ijaLijNl oLjsjjJLJIj L>-jJj^oJ| 

? A • • • ** * 

ilbj»j , iJjl^Jl Jl>- Jj J-^sj Ji eLJl ^ <L, «j1j a^L-i ti'lyjj "j- oMi ^^Lc- <— Jji> 

Oyu U '- r - 7 --J i-j^jMl Oj£Jl «jlj3- *^rji f-LiijI Jl« **2jj^ l5_r- :,: ^ •■***•• O^A£j^ 

ioj>w» oL»5 J^UaJlj ^ji>Jl ijijJl »1 J^U-I > j~J *>^j t£j\yd\ ^L^-Ml SyiUaj 
O^j jl»*Jl oL-» (_jj«^. f-UijI ■_,/■ <iJLJi i-..5<n Jj Uj i JJJJJ i~ — <Jl oljUJl •_,* 
Uj L-Jjj L2i1 ^IjJI jJill Jfl_»- ji^'j . ivi_towjl ^tlyJlj j>Jl ,y -Wi*Jl 
jjjjNl v_aSj f-LJI LAiI iJJjxJl vijjIjSCJl ^-^j ■ V^ oljL^JI ^ ^k v^Uv 



v_L>- U _jwj lj~i To j^_! •-• JjSJ ^jJ^jij i_JU oL^ii. i j^s- y IDNDR t»J dj&5 ( O 

jiSl ^yj\ ^J, jJj ^Sj/JUl i^lll ol>-^. p-S Jit-. vv-W ^jl^ 11 J^J ^^ j^> V^M 1 

(Bruce, J. P. 1994 )jiy ^U-j ij_>. o ■ • • ^ 

^_JuJl jL^Jl J^ JJbr jLi jJLj g i^Sllj SOX o,^l J~-^ij .j^-Jj^ 1 -V' 15 ' 1 ^ ! > ;J, 

.Uaji oULJl ,Jui _,Li _^5U LfJj jr 3 ^' "LK ,yJjj 



\1 
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• ** jd^i '^-'"UiStJj Jj^-°J TT^y^J jy^^iA i \a Ajlj^S^jtJl 

ijU^ill ojl_jS3l ^lyl jLii ^l XjJI (jjujl ,^1^- ^3; Elusive Hazards o>l£Jl 
LgJ o .^ ^1 oCI .A ; fl» jUa-^t ***-!>• ^_i«-^ ^ JLUi JLp JlL^. Uj 

iijjj^J «U— ij ^^Y />Lp JjjI^JL jjJl_»- lP^jj *j-*-° ,_y ^j^' *** iUJlJLp Juii 

. L$jjJl>- iJlSLol •_« AJLiJl 
:4jiiihW Cij^SJS jUaJ-i* &>*ti9 u^iLuiSfl pjJIjJI 

oljL^Nl t- yj> ^ i-iUi_j 1 Lgi^>-l^«J iLut-io oiL^ljij iS^iJLaj iLoLi oU>*Jl jUjuI 

:5JUI 

^5l -^ it-^jjil. ^j-i JU-LJl Jaj^^-JLllj aJIj^xMI iiUJl JU_.tj fl^pwJl i-jy^r 

. ij^Ua^Ml JjljjJl ^^ l^^j: a Uoiwi_j IJblj^o U15L- l_j.aJ JLg-iJ 

JjN jJl l^jklj 4*5l_^Jl v^JaJl i_,l^l JU^ ^ J^L_gJt dJUi Ji« «i_ _ Y 

L^ ^j ( _ s _j jJ Jlj ^"^L-Nl jJUJl j—o Aj^iLi 4j-I _« Jj»^' ^Jl t jjU._s^.ll oLJilj 
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^jL£Jl jUl pJLi; J} ^jjj L-» JuJl J\ UqJ\ ja ij^^. ' aj >cA J*ry - T 

(v^JJ Uiij U« J-UJlj «jl5UJ iU^Vl J ^UJl Lfria^J s -,U>- J53 _ i 
jrljj»Lj iiiSL^ oL-lj aJ £-b>j ^Ij SjjljolJI ij^lj v^-V 1 • • • ^LJ&Jl J 1 

Disaster Cultures SljKJl « 

j-tS iJjl^U Jti -y. olilaJl -^j t^l ^Ju£ Cjj\j&\ IjiN jjJJt fiyVL Jib- 
4i*>L_»Jl JU^ ,_,» L^I t^yJLJl ^ 2:11 4<it_u»>j JjUJj lijjJuJl jj&L* t y-^ 
jiS ,j-£Jj oUUjMI -y, j^ c^JI J& y ... ; WU ^Jlj jLJNi -^ JpLkJlj 

Human Ecology Apprach <bj u> i \\ Uj*$J$sJ*1 ajujjJuq 

•^ <jl£i t JUJJI JaJtVl J***Jl JjUi>- ^ 4JjLS3l ^yJbJl (.Lxa.NI LiJ 

^Ij^Jidl -y UjipL-J ojuju-I ^1 Conventional Geography 4jjJL&JI *ij&3\ 

CjL^JiJl -j* \j>-yj - \jjS'i US' _ iLnvijJl 4_jL«LiJlj S JbJbjJl AjSL^^ASCJI Aj^LviiNl 

•_/> i y^ r -i tj ^JL^^j o3">L^jj ja ciUg .1 ^*\io /»Lp Kates i!LL. -Uj 
White - Burton, ^b ^Lii ,^1 jLio p. .A jl~>*j jl>j\j£1\ ^c iJUJl tuL-ljj 
*Jij" -*->-_jjj L»JLpj LJ»j "%^>\jz» L*^j 5_*-jJlJ| ilJUL; c.. <b" j Kates School 

. ptsiibJl 

Adjustment 4tJU ^^.t.. Jl ._L ; .<ill /'_ > 4i>' c-jupIj L»i>^JL1 i_iJU«j. jujl?- j_jii^ 
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Natural Events System ijyJJl liAjL-^l ja UUi jl a—jJuJI &1a ^j 
U^j_> Human use system ^LJNl *l \>*iJ^\ y> /.Lkl *» «_j>- ^l L>- -l>-jj 

Adjustment Opportunities i>-LiJl J-«L_>dl ^jij <_#*• jJ'j Perception SJjl&L 

JJIjJIj oljl^Jlj L«Jjbl_j L-jjw J^UJl isywj ijljSCJl ii\ji\ ^ k^^^^Aj hijS 

. Li\2ii\ oLiUJU Us j, i»liJl 



J—* 



'j'j-Ji 



UjJI 





w 


r HJS 













V-jJJI ilJU-Vl jJUJ ^jill J**dl jjJb-j JjaJuJI a jljjl ( \ ) JiLi 

^J>jxj> jtU* ^ (v^Jl^i j^j-i Oi-' L -''j v>Ul JjjJl jlSLJ s^^kJl ojLjJI ill ° ^^Jlc- 



iJJ 



% 



md=m 
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•^ -Cli (Y) JS^iJl -^ L5j .Crisis Bihavaiour #jl&l <-LJ\ iljUl ^^ j^\ 

^jLJj Uj -AJ Hjx-a j\ Lgj JjJl -jSUj c1~*j ijt-JaJl CjlJb-'^l oUT ^ t5jjj*<aJl 

. .SjIjaJI l Xf- JaiusaJl (_jLa?*J jl ^aT ..,.iL) JjjJbljliJl 



ijlj^ll 



1 



1 
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ir 


•i.jlj£ll 




Response 
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k 








A 

























iyj/ u-yycy/ -Ly-u ,y a^jj* ii^-vo ^jj£t- ijjjt- zJips+i (r)j£j. 

Political Economy Approach ^ ml| mil jLwkLaYI 4*mjj4«6 
y _< _ of^ _ ojIj_» i-jJb. »M IjJUfcJI jjUIj Oj-Jl^.aljJlj Green Peace 
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(Peet, R. 1977,pp,64 - 87) Vj^J. p\ *L.I£l. iJ* JL* jbu-^l uj^j 
J ikij LgjLs c 5 Jl l yJiJ ^j ,«JLS^ -Vju ^ J li UgjLi i^— *oi ,^1-^ LoJllc- (Y) 

^^j^oJl jjJtdl JJ& !jl-«J ^o^jfc-^ 1 J*-'j$j& <*) 
frljl «_»^Jl LiLLAj :L>Jl U ft .:..l Uncertainty ii_ji^l f-uJ <jt Hewitt ^y_ 
cjbw_i>«Jl jtj its^-Jl olJuiU LaaMI ^j-j LjL^ Ijj^ Vulnerability SijlSGl 
■^a l*j»- t±j_>l_j50l c-U>-j L^JljJi c-i&jl loL-aalj i^Ui>-l ^l^^-jou c->j* ^j^-Jl 
oljjoJi cJii 5_j»JaJij .y-j^l ^ Alienation U^l ill^» oij ci-_»^Jl l$;L>- 
jjA^ib • J _?-'}U_!l jT <»Jj>ij ^yLitJl ^r^J Wisner zzjm . iV&J\j -j^jl^JU ioJUidl 
Jb~ ^ .^ c <Jji Jls- ,Jl& "People's Science" Lf ^i\ *!*)! -jS3 Ijl_>>- ,.j;t.,. ; 

. jLoJUl JlS- Jl Lo-JjJ j~& 

IsIjlJI j^j «• ojjJu jj/iiSj l-i*j tSJli-Jl oLliSUJ L-L~>1 S^j>-jaJI ^jSM ol_?-Lwo 

4j&ljjJl Alia SJL_wJij jjP _jJUj <^jljly 7f^~~ij t*JjlSCJl *±Jj Ji>- JuP •_ > *PjljjjLj 4j>-ll<Jl 

^a Jbji U. s^-Ml ^ IbU^j Laj; V UJ>I ^ j\iSy\ J-JU, c^UJl ^Jlj 
Marginalization iJLoLfJl j\ J^f. II c_^« ,_,» *lj^l »x» lJ ^JL; -_/>Uj 

jJaJl) ij—Jl^il^Jl -j» Jajo iiJjlj_SOl d)l» iji^Jl jJLvo] jiUa-» ii»jlj53l ij-^-lj^ ( _ f l* 
Jw»^_J ^J ia2i £s*c: lfc£ij ^-jLJJlj JpM Jill •_,» cjIJlcLj. ^yb l—ojjlj (V JSwll 

Lp^-^J JU— i ,_,» i*U«Jl rf Watts _! i—l ji ^yii . L_*«.ljl cl» jj* I ji\ ^iUJlj 
oU^UJl f U ^y^UNl j-Jl b_^ Jj^Jl ^aL-^aNl ,^-L-Jl U^ij^ a^^-^- 
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„. r^ 



_ _ ... . . . 



O jl^SJI OjJb- 
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I I 
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r l "J7" 1 

I iJSUUUjVl I 
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i. 



I -* 1 

I J 



~\& Jas^Jj .-Jj-jdJl CjU-Lj ,j-al5j"_j t^la all JU AjJLaJI /JlJI JLs^ilj ^ylkjjJl 
J^j JiaJ ^jjtj ijljSLJl <£>-l^° ^ l^LiJj !^jJ>^ *JJ_>J j— »\ ,J\ SJUa*J|-j**VI 

1 i5j=^t i-ilji /"JL-aJj tiJl^w)!! J?- ,y t^lyj ;?Ml ^U^-Ml />U^Jlj d^J^Jl 

j> ^L-^tJl jL>Jt--^Vl L$ji kL~*- j>*-~>\ JU-i ,y L^-i>^ Franke j Chasin 

t ifj^a oU-L^o J olil j-^Jl jS^j— I ^ 5ncjVjJl_j ^yl j>?«J V**' i_*^lr"'-? l - J ^_r^ 
(Franke, Rand ^b^Jl Jj-ili i*ljj ^ ^o>Jl L^-jJ^j&dl |.U^=—.V dUJtf, 
^ISLJl ^jJl «aU| oUu. i^ljJl ^ cj~> Chasin, B, 1981,pp,156 - 168) 
«jj IjlSIaj i.4..;..g.ll iJL»L$Jl ol~_Jl ^ (iL-iCJlj _j_^)j LJ>o-H VJ*^ iJ ^ISLJ) 
s^gil ,_^ jJlj Spatial Marginalization iJl£Jl iJL»LgJl y> Juo*- ^Aiww 

,^^3; >^~- oLjdl <c_~»l > > ,y UjC S-j^LfJJ Uj p $ a » Blaikie £\rkj 

ECO - 5Jly>_j*jJ j£jJ LJL.U Jl o^lai jji AjiLa^JMl LpU^-Ni A^LJl iJ^L^Jl 

^1 djktej ^L-j^I JlJi JiJ ^ ^l£Jl iV Demographic Marginalism.. 

j^ Jby Jl ^1 ts^jj ii*p- Vicious Circle of Poverty i*y* J& %}\> J>\*-*i 

(Blaikie, 1985,) y^\ 
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•^ ju^- j, i^ j>- Ji ^iji V L4JI ii c^u->ij «Ip)Ii JL^i -xi: ji .u*i 

. ULi ^pL*£>-1 JaJa>o jLL>l ^ *j jl t_. ^j»j 

? . . JJL>JI 1JLA US">U ^1 

jsliij L^l^l ^.jljSaJ vUl i-.ljjJlj i^LJl ijl^Jlj v 15 ^ 1 yiis:]i ari ^J 1 -^ 1 

^Jb" Jl JUJI ^jJl ^ (ii>' y?H oU% 4_-Jl£Jl VL.1^11 (-j^ioj t^aUrfNl 

1,5b JljL. JJbr ^-*j JS^ ^JWI fUidl J—As V^J ^^1 ^jJ^-j 5_tJl 

Hazard perception AjjLSLM #0-*) 

ij~±H\ iJUJl ^j Within Groups. iJb-ljJl i*U>Jl J>-b jl Between Groups 

■jlS^oJl ,,-i VySj— *j UjJij iJjlSLA] iLi_J5i>Jl i_n-JaJl ,_,* pLlxJl J-io M 

iJlJJl ?JLaJI ,y> jJij i_ojJiJlj v_jjUdlj olj-iJl ^J Jl ^r-jj ^iUij tJU^Ij 

aJ^aj j..u. .11 j L^*iUd iv?yJl ^UJj lijjlj^Jl j^i ^^U SJUiJl SjOaJI ^^ju ^Ij 
J-Vl 0^» vloJ^Jl t _ s *JUJl j^kll ^j>j . i.j*jjJlj jJiiJlj ^«jJl j <Jl5Ul ^ iJ jLSOl 
• '■4 s r^ J^ CJ ^W; SJl *-^ x^y ^j t iijjJj—j^Jl SykUiJlj iij^l Sj-U)l ^ "!)Lu« j^-^j 
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. oUIJuaIIj j^jSljJl Jio 4iJb ^KJl <x3ja j*£&~ ^Uj ia*i _ I 
jU-Nlj JjN^Jl Jlo .jAiyJl ^yijJl ojLkj j-jap- -j^j JiftJ _ ._j 
-jij&i\ Jjj\j£i\j Jtl^aJl Jio 4*ij*j j-Ull -jSCaj ^ Ja»J _ r 

Nl A~»-^.j-» ^Ijl-J^AJl dl (*-^jJ_j lUijJ iolr-* ^jLs ij-ojJl ioj^ftjjJJ i^-JL L»t 

^Ui;^ ^ jlk.Nl ioiJ ^jJi jLUNl ^jU cJjb- ^Jlj ^V^ is _ j,f& 

^dl jptj-^Jl f-litli L*5b a La JT i^j-Jl jjj^l j_4J, jlk«1 oJLSj .^U./'Jl 
yMj! t _ s ^J- vJKy^U l$i£! olUdl j^i ^jNl <-jLla^J ^ JjJbNl f-jlj^Jl Ia'WjCj 

^jjM OLJ)!l oji Magnitude jJLaU i-JL Ul .^^ iijl^l ^1 L* ^<UV j^y 

jli CjJl_^ LajOJI ^ utJjIjSUl Jatl CJlS L_J_5 . J_^_jcjl 4jjl5Lll jJLi ij^_JL) 

.^N (Burton and Kates, 1964) aJjI£)I jjJuS ^ sjljJl j*x±c~a U&&*i 
jlSU -yi lsjUI..^ ; ill cj^U- ^ •jjP.jlj-Jl ^jl) jSi Hazard Sensitivity SJjlS^I 

yiS »g,. , -Li (_$Jl!Ij lljJuJl IJl» ,....,aJ ,J (U^J ^— 'i *^J j'yill A*-^*J i—o«ill vuL Jiij 
(Burton and Kates, 1964) ibj^ a^L^ ,yuj>ju Usli Jj^j 15JJI y>liJl j-j^j 

Adjustment i^jLSJI o>jbf 

( jj>^iii cJljUj i±jjIj51IlI c— ^y«J LjJL? <ir~Jl cjIjUosJI Ol* QJLa> li^i [aS 
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Systems Model ^ftitf £ J$-*J :5ty 

4^il t^Ulj 4^.llj jUJ^I -j-j JpliJJ #bJl ^-ijA^JJ ">LvaiJ Ml { _ r J jAj 

dyJihij oj-L&j *^jl Jj L-J — ^ Ij-.-aic lj„J ^,-tJl uLi y-ij^Aill IJLa ^j Kates 

^1 &JI U^I^Li; J)J vi-;-S- i|jUa>Jlj i**?^' *~^' (_5* *Jl_jJL>Jl f-L/Sj^U jIjaI^L 

J^jdl bji Li! vi> ji>«j" -is ^-Jlj aJj153I Jl (.iJLki.-'Vl *•■>*- c^jJjj ijlj^Jl J:>Uc^.l 

CjIS11x_«-»JI_j ?-ljjVl ,_£» jSL.^- J_ iLLo JpLiJl ^ i>oU obj.9^ .illlAj i L j^_JLJl 
ojlij ">-?- ,_$JLo JLp j_jL^>J| (vJJcP-j iljlSCJl <J1jL_Jj1ii i_ji5 i^jj l <L.,.._ ,ttV) I i_iJl£Jlj 

Jjuj i«_?-lj ajJUj oli iJL—Jlj ijU*jNl o!A>-J^Jl oJLaj t Ljjw Jj>L_JIj JiJjl^lll 

t 4j jl^ pr,.,./j7 Lftl JjCj (Vs-J ^yuJaJl iijJL>«JJ LJjJlj ,_$ .j^aill JjJbJl .JioJ JlS LgJI L5 

oLif jLSLi iJL_»L\!l ijJbJl juxp *JjliClJ L/Jj-juj i^L^- ^iSl oL~JNl jl L5 

:Economic - Social Stages Model 

ijU^u^Vl ,y f-yJl i-lj jJ ^^T U-ij^J White - Kates - Burton ^p\ 
4jjU<iL-»Nl Jj-l^xJU U— s_j ^Lr~J' oL«-jj>«-»Jl >>.a ; .'...^" l _ F -^ LslS tijjIjSU A_jj..t.Jl 

o l '.,; :. J l ^ o^L- ^j-Jl J^IjaJI SjJLjJ L.l£*il N} 1 j$Lj J ^Jillj t i-pL-^-Ml 

ii^^-Jl JLp jjJLJ iljU^..^ (Rostow, 1977) ji^jj \+-*-j*\ jA\j ^>\. •..■,..., Ilj, 
. Ujl>- UoiLoj i;£.Ui>-Nl /» jLJJ l5_/xj jU»I jJL^j a^jLJI iJU-^lj i^jUJl 

I^j (t-JUJI jt^Jfcjj ( \ JjJL>-) lIjI -Jijrf l \& i_juwalll j»j5j 

Folk or Pre Industrial ^L^aJl JJ U j\ iJlxJl oU^Jl _ ^ 

Transitional iJlJ&Nl oU»-.^Jl _ Y 

Industrial i-pL-xJl oL^^-Jl _ V 

Post Industrial ipLsJl jl« L. ^lu^ _i 
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>^ J J*f J £• ^-UaJl ^ jLtu-Nl ilJLjj dJUJU ^^ S^j ^ Jl&fllj 

. oJJLwj i)Ui i~-L~- oL.^ -k>ry L»5 ij^pi^Jl syJij iL>-jL>Jl JjL^dlj J^p-aJl 
«j j-iJl jjlj^jl j-jjk;j ^jj^Jl ^ aJU oljUt-:..^ J&ry L»5 JL>.L-.Jl oU-kdlj 

c*; ^jij&ij j>jjji sj^^jj q~j*}\ ou»*ji ±>u ( \) Jjjl? 



^LpLvall JLajU 


^L^» 


Jtoi 


JJ 






JU 


Ja^f &1a 


( wia>«i* 


( _ r aui^ 


J^ 




iJlJUl JjUSUJ 


JIp 




yji 


Sjbnijl 




iSj^a 3 " 




<_s*iJ l^J 


u^ 51 u^JJ 


^j^ll »i-U*i-il 




4jUU JU 


Jl* 




0Jl4 


(^*=J« 




5jliJJ jjku* 


JJ^ 


OJ£o 


d)Jll» 


JUrtl 




«JIp 


<J ^u 


<UJJC^ 


iJb 


^UlvVl f UaJI ijj^ 












^...UlU^kJl 




oLo «JLxj>JI 


ASUaJl 


i^Lvill 


4la ., t-I 


L>- J ji£JI 










cJjJl 4jjJ-> 


cJ^s^kJl 





Sorensen J,H and White, S P. 285 : j ju»JI (*) 
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IJla 



U. :..jtj t _ s A ?i <u5v_! <uJLp! ^y <LjL_si>Jl j-^>L>Jl < _ s Jlp LjIs ( _ r J >— ■ Ly -saj 

i>jLifc>- (jl—jl Jl U*. — Sj 1 jSC«j fJjVl Cj\s-jA>ud\ ,y ~*S>y>2?-» J5 01 US' lljLJJ 

ju> I iU»i_o ilijSCj *^>uJt j^s p-ijAjJl IJL* jJ 5jj^ ill—XA jl Jas-^iLJI -yij . aj_jjU 

^-Jl^Jl :>jjJ jilJUl •_ J; jd>-^ r Jl ^ ^JU^JI lift Jutfljj tAjlJ-ll iJU-^l ^ i*JaJl 
^IJLJI ^>«Jl ^1 ul->- aJjISOI i^U* ,_,* j^SoS SjjjJl o-i* (j~^j • j _jJ=^Jl i*i ,_*» 
^Vl ^UiiJj i^^-pJl <,jj* ^p3j i^sL^Jl JJi o^_> ^jbU <ul , ci«_^l ili j^>«j 
(_jJL!l i^lwa— Jl -Jju L» «jki>«_* (,!*■ jj-k'- 1 y^' tf^j "^-"L-oJ-^ijI ,^1^1X01 sjlju^JI 

oL » , » - t-» x^JI jiSl I a| CkljjIjSOl k«o 4jj»*J ,U1 *^J 4jL— »j — oj <LX>«Ij| ^_ J| j n ,,nj 

. t/^&l i^JUJl .ijjlj53l *b£L*L IJLA (.i^lwaJlj iJlJ&Ml ^^i «Jjjl_^U Ui^ 

^1 ^ j^j SJjli^l £. J-L-iJl ii\s (ijU*»Jl ,jit-lJl (^^iJ tJLJLidl ,j-« ^^J^j il>L-Jl 

. «,IS3I JJUj _ ^ 
. ijS'jUl JSlxJl _ Y 

. j£\ j] JjJO jL^-l _ i 

**j** t_^* j'y^l ° J Jl -» f-^ U-~° ^Lj*-* SJju /»-LLvaI ioUJl iJUjJl oJLft ,j£lj 

Ji5j- oU^UJl j^^wiA J> JiiJI o! U-Tj t i5UJl JsIjlJI J-> jl 5iJU SI jlSJl :>U^ 

. JSljJl -^o iijUJl ^^U ojJLill -yi 

ipLJl ijj-Zi\j <ij>d\ Ji_* jl_^Jl iUJl iJLp ^ olyj^i 5-U. Jl-^-j: <liiJS 

: J 1 * iSj^ J^ 1 ■>*■ ^^l ^j^ c-^-* 

.^UUx^Vl ^OJlj jjJJI- \ 
. ^jMl oUlJii«i^M iJiuJl jJI^I - Y 

. j^JLoll Isrji _ i 



•^-. 



ijJl 



% 



YV 
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: ,SjS ^AjCy^rjt X Jl i! jl£Jl Sjbl t\y\ *~JC3 

£iy ij\ <j*S.J J-" 1 ^ 1 a* J^l -J^Jl Ji*j liAj tjlLJJl j- JJL5JI -V 

: i_s* a-* 1 *^ ^^./ri ^- «J.A£Jl *Jb^» j\ ,jUaJ rJ^ - ^^^o- **r->> jc^i j 5 *— *«^' 



i-uJJl ila>-Ml u>- JJLi- Jl 5^1^)11 «,!* ^.yj : J>UuJI JJS- Y 

oU iolSlj ^jLLuJI ijAj jSLJl jlJu^l i^sA iJjj fcJl J* ;^k.,-)l i^su» j^ 

Preparedness ij&Lto-'ill 2jjaI>JI SJy-Y - 
^Jl i^*Lj Jj iiUiVL . vjJLiJLJ L^jj laJ^-^llj Ojl_ ? 5LU U>^J\ j^-Jlftl 
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rt<riiNl^jla^JL 
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<2L*JL2l4 



^jjI^I h^J\ju^ Lslj-JcJl fUi_al ,JJU wjI^J) y> J/sM Jva-ill •y ^1 

c-iJi toll (»^»Li«j rj>^j ^^>.J^ lJ\ J— v=»jiU Jr— a* cr^^ 1 -? l -i->^J "j*^ ?1 
quantitative revolution iL*£)l Sjji-JL iJ* ^JjU; j! <-»y> l^~i i^L^Jl J^JaJI 

1^ 1.1 t.hj£i oLaUJI jj^ la) <^>\ jj*» J— =rji «jj-^ l-i*j i^lijSM ^-i Ujiy<-X~j 
iJLj^l L—jJuJl ~*\j l**-*>- C—ij* - i^LJl oUjL^JI ^ Lilj US' _ ^i Jp-Vl 
IJlSCaj . a^-jj jLJ^I -j-j i^j^Jl olit>UJl J-J^J j^ (*1^ J5^ L^"UUx*l i^-j^> 
i>JUJl ,J> 5t.jL>Jl cjUUj^L; _ cj\i*k*i\ oIa -y ^ -^S" _ Vv^ 1 i^jjIjSCJl cJaJjl 

JJ -y ^ ^Jl oUJUJl ^e- L-»>u" Wj-a.^- oli 4>JUJl LilL" Oj-Si >^~>o 

■j iiJb>=jo J^l^-" '-'.■'^ i*p*A« Ul-b-l ii»jlj5 l y Ifl^ «Ili Uj jUa>-2l (Ji«J 

. U^j 4jJlJUJI oljL^Nlj iJ^ 1 ^y^h J^jJl 

j\j4\ ^JuJsJ^j j\ il>jlj53l f-jij jl_Is cj^jU^oj 5j1_oj>J1j cjU_5^JI ojLU_p ( _JU- 
ii^U jl^j—vil ^ >_... " j I »-i Ji»_JUJ _y5JJl ,Jj1 >*. (»ijJl jV ^jjI f j— =?«Jl L*l 
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. g '— t <U— j i_i)l \ £ • yxJ <LaJb>uJ1 L^f-ljjLi ^Ljj\j>1\ > .,...; .Jbjul iJs- j-AJJj j 

L_J oljli ^ ^— J OjJL-o iY ■ • j>^ «4-J .yVv cSJUl cJUJl (JL-Jl y 7.^0 

(Alexander), 1993, ps) !~r*Jl l&ylj LLytj 

. HA • ^ <UV ^U ^ U SjiiJl J^U- JJij ipJUJl ^>u-. JU JKJI 

u «JLo •jj J^l SjjS JaJI Sjiill u'iv^- LjJl5>*u /y Oj»> Ji L^<l aj\i o\ tt ■/>"<. j 

jS\ Ji—ju cllJj ^j i LoU- {jZ*£ ijr^ "^* -"ij^ ^— r~* **j-^ > * J ' ~*J& i_s— *J l ^<>-~J 

lio ic-y_xjlj SjjScuJl ij—x-JaJl UjUa^-L AJj^^-jtoJl (jkLJl cllj i_^^ iijlSUb 

i ...u /t>-jj cJU JLS . Vkj^j jplyJlj cjUUo—jaIIj ^Uj^JIj JjM_pl ,Ji-* U p >^-> 

cu^-J Ji Sy>JuJl ajjIjuJI ^i^ljjJlj Hurricane slormes l ySi ij ^\ *Jt^>\j*i 

^y> j£\ ^s- cJI j&\ A_ajUJl aj j^Jl oLLiuAJl U-Uj jj-jt i i»— J >-iJ^ Y" o • iil^l 



iL-jjJuJl SJaJI JtJ^>- L^-ljjl cjj~>- ( jA\ cjI^UII Jil iv^jJLijNl SjliJl Jjuj 

L^j a.„„h ; .UI| l i>jl_jSUl ^^ki jj_p iL jJj < ;: >-jJ_j^So jl AjjUoiSt cJl5 pIj_v- oj^/Xll 

^Ulj liJlSj-Jl j-jikJl -yi pJo (J-3 I • ■ • ) »^J> (^Jap'SH i JjJI ti« — j i • Y 
(^L_jJ> Y *\ ■ ) J—^j-^Ij C.Li .TjI -ijjl_j5 ^ p-Jo Ja2_s i«_~J • • _p<-J <. jjij 

^y\j>- v Lgj ^ ; " j; Uj 5jL>Jl cjU-^<JI (— -_ ~j J-a a5U_j (*2^s VV) oLJL'sJ'Jl « 
jSij^\ fy y ijlJ-Jl i_jL/>l.ryJl J i"5La Y'A'W oUU^iJl Lg-L" p^. v_oJt > A 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



(Shah, 19H3,p206) ha- 
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«-JL_aU> ^jbL* ^ j^~ U.. ..«.■>- La^k>-t ^jsj J j*^ jJl ot < Jl — =r- ^1 <■ J\j*-^\ v_-li-l 

. '<-** jtLo JU j^cZ oUUl^I Jb^J dUJ5 ( t _ r ~LWSn JlkJl) ^^ill JL-ill Ji» 

i. — ; . aJl ^ ^ ljj-5U\ S^XaJl J^U- Cjj*—?- Ujb»J 5JLJJI L&j/il ^Lj 

^JjLJl JjJl_>J1 Lp^jj L-oS iPjUaj SJbJL_£ vi-<jl_^ ■j* -0 C-^jJJ Lj jv*-jJ -laij 

•y J& iJsl^l i-UJlj, i_oLaxJ^ oUl£«>!l Jl L-L-t v~~ — ll ^^ <*)pij 
£syi\ oLJup ^ i*JUL_Ul v_JL,Vl villAS? .Ulj^ji i^i>«Vl 5Jb>«_^Jl oLM^ll 
iLk^O*^ 1 i>" J^ <_s* H^ 1 y^ ^jLUIj LJ>- LiiJi '^ij t^l^Jlj iUj>Jlj 
i*~J till o • SJllllj *U-J .-Alt H =j- ^1 UjSL^- J/lfU c J*-jJlj io>?Jl 
J--j ioU^Nl oUliUVl lL-»- ,>• JUill ^ 6j&\ U^-J^i ,>-» Jit U*j 

S^Lj ^ l _ s ~-S J ]l .-. ; ...il _^«JH -y Lfc JaJj_J L.J JjVjJl -bu'j- lU-Xil >5Ml ifljllJl 
•y p\j "^iy^\ &S>\> *-iW VA <y jSt JiJu ^ Vr- 3 ^ tU -fc» l^ 1 *** 

VVo-j o-UU^I v_^ v-JM ^ ^Sl ^ Uli U ^ ^ >^A- _ \^iV -y 

, _..., .. J^jJ V • • • -^ jiS'lj ^UaJl ikjyjl JjiljpJl v_~-j Vo-o • j JjM^I v-~~J 

. „LJL)I J^ls J^U- i**l»- ojUJl I4J o^S* J^ :a i A * iJI ^ ^^r^ 

jjj L_- f U JS L^ Jx^. S^r^Nlj 'Vjjj W^-b SJ-^«=-»J» ^-U^jJlj JbW 1 
L^ y.i • tiSjtf V ■ f lp JS vi. ■»>« sa^uJl CibVjJl Jj (Porfiriev, 1992) IfJ 



!>* 



U^Jl ^.jL^. U5b" L. ^Jbr J! lX» ciiU^I j~ *>- J-^ *?^ ^ 



.Ul 



—j .; . u jy ii^i ^^ jiijj ^cu^iJi ^jjii .y*^: jJi villi w»u- asit-j^i 
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iJijJ^i ^Ljj-Ji g\jSi ijs-JLJl jliSt ,>• a»Jij ji-i^ij (i-^jMl oijI^Ni) 
jjJj>Jlj o^i^ 1 ^-"'j* t> ^J-^ 1 J 11 ^' 1 a* U >-> J 91 -^ 1 J* L "-> JV^J 
jfc jlkstl L«Kj tfjJLLpJl ^jW^b ^' cj^J HaiI Storms ^ •-*- 9, y i J. 
Ifrb. jL^Nl *t« ,y £»>> j^-j [yr^j ^l~-l p^ -"j^ ^j^ 1 e^ 1 /^ 1 Jl 

jlk^^l ol* -jP ^ -■■■ ,ji\ i*^i_Jl ijiUij Ajj-iJl yl~*Jl o\ \SJ 'J^*j 
tl^^JJ y ^U «jljaJlj i^JLJl <_jL-Ni <j-* ^-^ Natural Hazards V^ 51 

■y. *<ll Ljj Ja-Jjj U SiLp ^1 iL^-^Jj^^Jl iTjI-U-AxiJI -Lily «j> is<»l_>- ^JaiJl 

. LfrfU-xj L^jJUa^ ,y ipy^Jlj s^JbcJl Disasters £jJj<3\j Risks _J*U«*Jl 

^1 pU, li^JU f^vs-^J o^ 1 ^ ^ J r Jl i -^ JI p, J-> C? ,j-aJ| 0* ^ J 5 
•i* jLj j^So J_sLi, ^ytf jJl jtLJl ^ is*L^ * jUast'SU .1* ^Ust ,>» 

<*£ Ji* ^.jJGj (^oJUJj ,^-Ull Cr-x ^j^ ^ ^-^ <^^l L^l jlk^Ml 

. jjSlaj Ji?- ^jI Jl o jUI JJ^J (J^J tj*^* ^jA^h jit^Jl < ^r'>* 

Ji v..-,-' jJl j^l -y LfcL-tj ^jljSCll ^yaSLa^J fLJ^I f-J* ^ iiJbJlj 

i^ yii ,^1 l~»bi\ JjJl ^ iv?U- Sj^JtJl l*oUjij ^-i*i_> ^l—:l_j UjliT ^li: 
j\^,\ l _ F ^J> ^jl- ^ r U lyA* JLdl L^Ujo" ^Jl iaUudMl olllS^Nl Jl 

J»m ^ j .../a'h j*^ jLS Ojj . (^j^-Mi Jj-^ll o^iJ *J^W' (_** ^-^ L«ii-» \-fc 

tiJjlSCJl Jj_jJL>- (_jL5p! ^yJ l^>\^- oli-^Jl (J^ju L^j />j5-j lil* otaLij) ^i* Jj~0l 

i'jlS^I fYl ^Ul ^j-l^i U Olpj- ii~>o v- ^ 1 Jj^ 1 u^ jr 5 ^ 1 <J ^-^->h LJ^> 

UiJl ij ,j~J£>j i-JU S^SvJt iUJ j>-l f-^j ji f'jJl ^j-aj l ^-^> L»jj lS^t* - ' l^" ^' ^i 

. I jl£aj JjL. Jl 

. ^yCil jiUaj O^l^-^ UJ kllJij iSjlS^Jl i-flJ^Cj i^UJl pI jNl c-Ab^-l 
^Ull jk>Jl pjQJia -jjj iiji-jJl ^i 7W>lj <_i!)\i>-Ml Ol l^A aJLp -l5jj U t j^3j 

^ia>Ji iJLa jj^t *\j>r {y> iik^Jl liJLLj Jj^j" ^yJl aJjIS3I -j-jji iU i5Jax*j Hazard 
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wiUij U*j»! ^jl>J ul L_L* luSU-i i Hazard Ja>- iJK. ivsUJi oUL^jdU i_JL 
j\ 4JU- I^JLj J*£ US \ 1Af j»U J ^j-.Vl U-^Jj^l Jl_$*. ^y> _ I 

jjp\i*j> jj_£K> UJ-£ i_*jj_JJ ojjslii <U1 j] oL~i jl jO ^> ■yo ^Ji^ j> Ja iijJU>- 

. (»«gjl5Ju4j> L _ y "'J ^Ul i>L>- Jp <UJj>ij 

a- Jb t^Pj^e- (_5j — 9 •jjp L*j_j J»j prt:._"j jl ~J^)U Ijj-s^ > - — j jJI <j1jJ— jAJI 

(Burton, I and Kates, 1 964, p 962) <6*\j\ -jp i^-jl^ Lgjl ,j\ Extraneos to Him <d 
iji ^ J^p^ ^jjlj- L^L 0) UNDRO (UAY) jjJbNl Lgij-p _ _*. 

Damaging - Phenomenon SjUJ syblliJ 5^. isk> Jj -jjjt ^ s.jjJ**>. 
Jaj>ej Uj i)LJ*}U Ijlj^l i„...,..j ^LiJ* <ijJi>- /»» .UUu bJl LJ n./Ci ^^ U» 

Ajj-oJlill <»j^_i CJ15 Ufr» .iObxJl iiku ^y bU=>i ijL—jNl J_p-J "^>p_J <><-; (j* <> 

^ \j»\j US' iljlSCJli disaster %j\S iA j\ Ja>- ^ j-^l jJIj J iib» OjSj Jj 

■ulp JjhJ Jlai (. 4>JUa»j 4jlSCk<u>j <1)1 ..-i^ll i^w-Jlj <U>cjUJ| jl SjU<dl tijUp-Vl dJUj 

jj5Cj .Aij k>1Ui j^p j! j-iLj» J^v-JLj LgJ^i J ;<"-.■>! ^i-*~=- '■'"j^j 'jr^ - 4 -°-gi-> *i *U»l>- 

. LLii~. UJ Ikk^. U> 5jU)/I 

f-li ^ i—ij^_p JljJj kijJkP-j ^^ _^ *JI '(Jr-" ^—° r~?^ -j A *j*~' z- 5 "' Jli«_j 

jl iJLUl jjjJl ^tlj-i Jl Jvsj" Ai ^i ^Uj^Jl f_jJ -^ ii^U* iJU ^l_^l jJ^" 
iAJb_>^<Jl j ■•■'• gll oLt^Jlj diljj^-xJl jS'lj-J ^j-^'AJI L»jUIj (jljL* jj-=r (J^-'jv-* 

. olxLiojJlj t-Ijj jI J **^i" y\*~>- LAf-ljj Lijz~»j 
jSi^j a]jaL* j^J- jislu aJ ,y»>^ ^Lil^.1 .iiJL-a- ,^1 ol J^iJ ol \^SUj oil 
(.ol^-Jo ilynU ji>L" Jl aj^jJI »jL5T Jj-^_) ill^ J ilUjj LJjl5 liJL?- 0J Lu>l 
. UJJI Sih C^i US' Lo iiku jl AjjOl TrJLaj. U; ji»bi J ,2jJb- jS jlS\ U IJI jl 



.^jl^Jl Uui&d oJLxiJl ^Ml i_^SLJ jUn^l (\) 
United Nations Disaster Reduction Orgnizsilion 
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Natural Disaster \*~b i'jlS' U& iys>L»JI oLi^l u Ju^ ^y^ ^ L_jj 

: i^Jh)\ tt,l£Ji 

i _ s JU- ij»JaJl a^_~JLJ jjjl^ij /Vij-" ^^ W^ V 1 : :^ «jjI£U f^P *— «i_-*j -ii^* 

Igji eS^J Tunner Ui Socio Economic Systems i^L»i>-Vlj ioLoaNl JiJl 

(Tunner, 1976, »jla!( Jl^. jliLJl 1_$aJi ^1 ikj^Jl ji jJl?J1 jL^V 5-=^ kjy-y 
Zj\£l\ *J ^y. ^ <WA ^U oj%. jj Burton «^S ^T *_*^*i .a*-^ p755 - 756) 
«Jlj ioU jlj-^1 \—f* v-r-H ^° ; '^ a ~ 4 t*-* 5J iy ilU.5 Natural Disaster v^JaJl 

. <o ...i AjU ^j* jlol rj>~J it** W-"* ??~d J' J* J* ^ jAm]\ js^j VqZjuJZj 

J/Jl />li«Jl ,y 4-~J <>j-iJl _j^ 4jjLJ| nl^j-w- jSLJJl OjSCJ LlLJij Ul/^l -jjLjj 
j ^kJi i?-ji t-s'^sL^M L*J_j olSLJl jJL_*J Uj ^pM ^1 «_«i>^o jy LftjJLJ t_ik?«j 

^y iiix« j-2* f i/Jl ^^J (y^ ij21\ { j^> iSj— '"' "^ ^""ri *i^*^ S_li»L) iaiSo oli 
•y. bx^J t^'y J^ ^Uj cs^ 1 ^ "-^l -^ ^ lJL i OU- »jJL$j" ^"Sl ^ LfrU- iijJL>o 

Ljjl^_j ili^LJI ijj^s-aJl <J_^— j iJUaJ iJjlS c-jUpI ^ Li ^Lo j^j . AJlSL- iJLp 

Predisaster ^15^1 ^jJbJ liL- L^ U_i_5 x<j l ^*~kJl ^kiJl ol ii-i>Jlj 
ji a , /i ± ca j\ j^-^j> ^M j£—*j cl^ijX-^ iJLSloV ob.*5U oJl-j Situation 

. Situation of Vulnerability Ja+JS ^ydl «i^ ^ L^i c^wij 



rv 
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Jai~J>\ o^i (UNDRO I982)i.jlj^l ,..iJ->J SJu>*iJl ^Ml ._^_J ULUj 

. aJjISGI OjjJl>o threat -ujijj ,_)\ J_p«j ISL-l ^ ^kiJl jt^ Ujl>pj (mJlS 5jL«^-) 

: t ^lbJl y*^\ 1 _ s 1p 5jj153I oVU- J—L-j Oj£j j*j ^j 

Disaster aSjIS - -^- threat au^- -^- Risks >U^ -^-(Hazard) ^ 
. After math SJjl5Gl a*j U jUT -^- Impact i»ju* -**- 

o^i ^ III j_jLJl jl, j^«_Jl >u. Sljl^Jl o^U- J.. L.-J JjLJI JUJbcJl J . Jcj 

jJs>Uu> Jj j jjkj (b^SJLftj Uj AJjA-l] CjlJbJL^i l^l; i^Jail jUa^bU oj^jj j-ij^ 

L^ip ■-... .. - uj ot—JJl jlkiMl ,y> ^o ol ^-5Uj ,jJl oNU^-s-'iU Sjj^xj Risks 
. (Harris, et al, 1978, p 379.) ZJ&y, o^« U» ^ ji^! 

ji>l>c_4j| Ajg.a_oJ tuM j\ |JbJLj>J (jjJbSIl) iJ>*l_*Jl *j> jI i_>^50i ^ j-f- Jij 

. (Alexander, D, p7) ^L L-J Jlo^J V-^J oUj£. il^AJ *yJ> ^J <iilij Risks 
SiJbJwJl -v^daJ^j j^jlik^j 015LJI jl>-jj d«s- (E) JbUtJl ^ ^v'LjJI _ 

sytUi -jp C-.-J ojL-^- i>-j^ ^ JUi (R) Specific Risk j>jl>~JI ^LiJl _ 

. (V) Times of Vulnerabilty >iJJ ^ycW 
ji*yuul\ ^LAjVi 3Jp ^ Oj&j (Rt) The Total Risk J&\ >^Jt _ 

. «wL>- 'UxJ' ojaLU Jjj -l»- 
(E) Oj^Lpj Rs j JIpmJI jkiJl £-& Oil, j^ 

R t =(E)(Rs)=(E)(H.V) 



rA 



^/fi! 
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:ajla 4Ju£J$ jJaJJJ jLuuu¥ I A$ >>!$* 

UjIj _ <li lj (V-PjJ - ^c^tiJ <U_»*j« •l.—^Ja iJ^ili . Yl".\ U JtA^_>t» JtyC^j LoJU* 

. Absorptive capacily *w?UiuMl ojjUIj oyu L> 4j jJj jlk^-Nl 

^.JL^dl oj|f.lj_>-l ^y. jcj a_jI* Adaptation ^^kiJl « ^LScJLJ ^L^jJU 

UjJ'iU- j-j -jSUj ^1 J~Jl vULULi" • J .o..A-:;j iL*i_?*^Jl jUa>-Ml -y Awarreness 
Availble i^LxJl U>-_j-Jy£Jl J* ,_L_~Jl oJL* ju_jljJj ijUa_>-Nl «jla. ._., -. .■>«; 
ji ^l JLe.U^Nl cjIpIj^-MI ^-Ip SSSSj lAjjUiaMl s^JLaJt Ju-j Technology 

. JJLajwj A^Jaj ULp-1 jiSi 

«^ v_njC-;,U c^L^*-» j! JlSLit iwjt (Alexander, D, p5) jJL««S3! iJb- Jij 

oij^j.^jj ^^a?Jl A-.ak.'.a J »j|j J-Cio i»UMl J JjMl JSLiJl JJUii _ \ 

Aj^j-btj Isl — o»j i£j~* 4-£>-lj-»JI iP^— "'J tlr" ^~* y yi *j t. .J^ V.S — II Li l y> *S\ji\j 
Ji ^j <. ijjjjii\ £>£■ L$_olJi>«iu U | 1 ^£*j Evacuation ol5LJl *^hr[> k^>[>- iSj^s 
State of" Maxi- ^kiJLJ u J> J *_d\ ol>-j:> ^^vaSL JaJ^ JSLiJl jl ^ji-wJl IJL* j^j 

. mum Vulnerability 

J <±jj\jSj ljUa>-t c~$>-lj iikj. J jlL^-Ml « Cohabitation ^UJl _ Y 
A.a k' . J I J^-b Redistribution *jj^i!i s^LpL ^^k^Jl iakj. oLSL- aLJ _ V 

Ia^j iaO^. oLiJj -_y Sj^JL-xJl UjliT >Z~5y iijKl Jj<iJlj C~m9jJu ^Ij SjkiJl 

. Risk - zone ^kijl iik^j 
^i->- ^y J-Lj cjIj^>^. aJjISUJ Adjustment JjJl^ _>i )a~}> aJi£j jumj 



. *JU>Jl .JjiJJ 4jI-UuJ Jic^ o\ JjU- U^» i-UJij r/A-i' ^-~'j S-i^' 
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ls* J*' l VijJ' J-kl^Jl j\ UJuJl ^^-Ijl ,_^ *lj— Lf; j^/^l *Ubi«_^l *Ji^ d_j£j 

, -* J ^ ^i^Jl °^ "-r"'-^ <J* artificial levees ijpbiw»l ,>^~>- -l^JLj ^ oiK; 

a*^SUJI Ja^-o minis' Jajyj Mitigation Policies ^.Li^dl oLL, ■jj jLj^I 
^-ij SJjl&l 5Jb>. ^ t ..a_,ir^Jl ^Jl^ ol J] (Micklin, 1973) jLi1 aij 

-la-jjj A_. i> . : . h . ' .j i_JIj_»-j A~jw "L;_>- JjiXi oU_Jaj ..J Ail <tZ» A»**> X » i_JI ^- .Jl 

. rt-»Jjljj>j iaJbiwJl ., ^la.tilj jjxUl a5^3- ^ illoJLo 4_*jjjlJl i_-Jljj»Jl; lj~>-tj 
UJjjv^j ^1 — ^"il I IJLa ^J_p LjU AjjISCJI 5JL_p- -y> i_/Lto*lJl o1*-lj_?-J ^..Joi kj«j 

. aJUI i*%Jl ^ iijLSOJ J\*A\ jJtdl ^j 

SJbJLi jj-^Vl -y I4J A. ..;.... JI J-al^lj A-*_-JaJl <^Jj£S\ dj-S iJ ulLi V 
iju_JaJl .Ji-ijl _j£Jl Jyi f-l^i'SI £y>-LL<Jl j-~fc$\ -ill^i 1 l^fl, , ; ..,a7 i_^>waj i>-j JO JL-JbcJl 
J^U J (J/tfjll) OljJ Jt>^ .i.JL^, JJ JjVl il^J. 0) L$>f fljJN *J*Jl jJUlj 
( ^ r i,u j ^: ... " U — Lj (.v^jljl.,^ : all Ji» lIjLc-Lo ^ j! ijJlJj_J| i^A^>\jf- ip-J" iJjI*.> 

^jajyU Jio o^JasJl 4 ;; L , 1 | ojIjI j g b" ^^^ Ljj^ j) ». ' ...... j Lg^a_nj Ol ^ i ( _ r rfj'3U 

^■Jl itJaJl A;jtJaJl vIj^I^jSCJI Jyij . i £ J >-*i\ <^s^i\ JliCjil l jJwj il=-LJl ij» j?Jl 

. »_iLa>Jl SolSLJl -j-* j~S iJLt L^j> jjJCj 



jL.lJi jjjk; ^ jIj^l-Vi ._..-.-; lU gx Risk Amplification «jisai sa>- i^-, ol ji Ji C\) 

iJljj^l jl L<^S li-^jJlj y.jiiJl oUL> JJL5J »j ,j_5UJl ^o>»jj (ijljSLJl jtbi) _JWiJJ i^ij-^Jl 
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jl&> L yajUa_>- (_, ,■■>- tJJb>«j J_p«_Jl IJla j^ ^JLlij <.iij~»JJ A-JjlS' ^J\ JjJLpJI 
jliLJL itcSCo iiiax* ^ :juL)I ijJLx_<. JI^Jj ^Jl>- U lij JLJl <_L~* ( JLt nijJL>Jl 
<jSy-l AiLi^ ^y o> (5_^sl J'jJj kijJb- L« lij Lw t «ojl5 Juj La _j^i i«jJli J3L0 ^i 
J^ij ^f (^^ ^jjjjJj—^- vJ-iJLs- jjili La ajU is£»L-i ItXaS olj> l$Jl_JiJj>j L-AJi; ^iSl 
yLJjl *^>- J^3- j- aJjI£JI aJUjj (~jLp ^^JLp jvio'.j <ji SiLJli . ajjI£)I jl>- Jj 

A-*-— JaJI liJjl jj5JI <L>«JLil*j A_u»lj.S hy~£>j JlJLuj Jl (J.iJ_ i J^"' '- " v " -^Laj 

oLyjA; a-J^UJI JjN^JLi i<LpIj&»j i*^y i*^» 1^ L^ 1 -*j**-j<JI Oj^ ^ UL*! Ji*X) 
,_,!*■ ti^I 5ijl5 UjjJb JiUJ ^l ii"5UjJl <jJ_J| ^U jj^dl Ay>\ Lj^. jj^ jb-Jl 

<rl j^L ^^ ci^ i -^*s^' ^j* Jj4& lJ\ iS^ji ^ • Lfr-l u"*^ ^1 ^Ulj-iJl 
U_j jjJuJl j-_»Jj JjJiij 44>-IjaJ| y-j-,a.....ll (jji A_^yVl cjIINjJNI Ji-^o .l'.j...rl| 
^jC-l .jUJ I .aSL-*j t a>**I_j tijla-L— _<J Ljilji-Jj LpLJIj^- oLo i_»j^aj Vj_j villi ■jp »«jUj 

Ji^j^jJI j^j ^J*JlJl 4_P_ r *P C-JUUJ tV_J«SLjl ji» jjJLoV' ■ ij\ g'.oll Jj>r ,..,^ll <t-S>«>- 

i^JcJl «j1_JTj JljJ^Jl |Jla v_iip ^j t(ipLJl ^ ji_* jLS" \- A) iJli /(.r • jA 

jL^JVI Ol Jb>J LvLj 16LSLJI -yi aJU- iiJiL. ^y e*j>-ji liUij A}jl5 a^^l^ V L;l Vj 

v_— IjjU Jilj ^ij i>«^ LJUaj^^-j ijLj» ^ ■jjJbO iiku aJ c^^J ^JJl ^jMl 
iik^. ^ «ij '-^r , - *« — ' ^ ^ ^ J^ (>• "^* Vr~^ ^ Vr-~i *rr^^" • ^ J^ -^ «L«JL 
Cr* y^ ^i-j'^^*^ (i^ 9 ^ ^ {$J**^° Ipja-* i±jjJb- j»^^ j^ia ^j . jlSLJL ili^La 
f ^J jUij *j^.t l^_j ycJi^ (Jj J^Vl J^ r L^*l ^1 ^ ^ \+,\ Ml oLSLJl 

■y Jj* Jai*Jl J-^- Aok '^ j *Jj^e> iLS" J»_^JLv ^ «i L^Lo t Aj jJij yl i*i LjlsLljl 

^j as_^>* j*i- A-ijS?- aJjL5 tija>J| Id* jju j^J ^j ^(jP-yrj LjLi -j-j U LU^iJl 

. ojj^JuJl AJilaLoJl 

^i^^J^J ap^Ij Aji'iU ^y j-JLxJj ^j^ ot t_^>«j iL^^-JaJl iijlSOl jU liSOhj 

. oi Jjc^Ji 4iLui_, A;isa^_«j oLJNl JLp aJ !i j\fil\j j^jJ j:r j^i\ ^.JbJl -jj. 

^jL-VI ^ Ljj s^ jtb. ^ Ai^Jl oUUuiJl JLJl J^ JUi 1 aJlp a jIS^I y\ 

iJijjk. oLJ)/l ^ -y. JjMj dUi^ liLAj t A> ....kJI ^jL^VI x^ tSjL-i. U aj^jUI 

. ^.LSJl -y ^JLJI J^AJi J^U -y dUi D gr.,n:..., U5 i^J-U ^ 



i^ 
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UlAs-i jLs^SlI i^jlj-iJ vJu-I j! isjiUl jj^Vl ,jj ?<^*h . **l^**Jl l^Jb^jjj Lfpiyb 

eJlA ^jl*- <wJUdl lhM_jU*_» AjUS' p Jp l _ r ~£*J JUdl 4«..U i ^Vl iJlAj I CjlSUi»-dlj 
Ja-lilil ^ l^*^,^ l j£»J ,Jj>-\ i_jL»i i_JU- Jj LJuil UjliT {y -l»Jl _jl *iil.X>-Vl 

:aJU! 
•j* j-_5 iJl* 1^_SLji JLJl ^ aJuj^^JI jlk>-Vl jt>L* ^y j-^1 01 - \ 

^j»-j ^l L.L»i dJi Aur^jj tJUJl ^J»j UL£Jlj <iiii«Jl w-jMl c^UI j^i-Ml 
yUaj^j «&!» jL5^ Uk* Jl. ^I^Jl dJUU A-pU^lj AJl>><Jl W^ 1 <y ^r 5 

^1 \-kjjk "ojijT *r-" L5* *r~P_^ c-iUa-dl J^La jt ^M' J-f^i SJj-W- ^^I^J 
j5Ji: ui^o. ^1 a1L.M| •y Jb-Ull ilbkj iS^JlJl ^Sij^y i-ivlyJ ^y*^ L° Lxr^ 

JS^tj ;ji>- jbj: l$^J j ^IjaJI y j^ ,J jiiiJl oUv*j ^^jj U l^ _ t 
environ- jlJI ^./».a:lL *ijj-~" jSUj U j\ JLa)II Jl ,JlicJl ^i £>rj,j <-*J*> 
Jl ^ijj -J jSLio l^»«Slij V 1 ^ 11 .^-LJ^ 1 (^ f-^J Mental Malapractice 

^UL_p dj -J iiUJl A-^ij abjJl jJaL^JL c^ 1 ^ 1 J -^ dJji iii "^ ij* 
^g-J A_aiy vJL ^^Jl oLJI^ iU+\ iabj ^ Overgrazing ^UJl ^^1 
^ ^JLli ^Jp Mlio J->Jj Desertification j^va-ill sjL-j v^j^ 1 ji-"-^. r^ 

aJl^UI oULJJ J.IS0I ^1 f jl_p ^>. Ium ^^ J 151 ^ l> ^ -^ ^^ 

„ OSLJI U^Ul oUUjJI aaJW J-IS j^i UjJ ^j i^^*^" j>-L- £fy <iU^J 

. UiT U/i US 
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JUjl jy/ia'M j\ JL_A^L <v»L>J| i_Jlj^Jl oJl^J A~~jJLi AP^Zoj SJLjJLp aILo^Ij 
i UoJixJ j ^ij^U Aj ,.,^.,11 CjL»I-A^JLjp jl ^J-^Jijj oL>« II oIJLaaj Ouj a-* _ V 

vi>l Jo-jl r"L^J AjjULdLl ytS^i p><~4>\ A—J II L^>oUJ y r ... /t'l j Ij^J-i j«jI AljoJI iWJ 

iil^Lj Jilj Ji_j1 i.j/lJl oLJLuJlj ^r-jj sL_>Jl cJlS U-Up l _ r _woLJl ^ iji__laJl 
aV^j a) c^/ cgJJl «,j-lijJit oL»» JljJj gS& •j ri JUJl J--. ^ o jUJ . j^ 
^^-i^ij <jl£Jl y _ r ~Ji> ^ ii>Jb>- yM Jl Jj ry^->, ^ ^ " (*Lp ,_£» A*Soy>Ml LJjj^iJl? 

All?- jlj i_jl ^ii "ill (1-^iJ ll«l »\ l-l~>- 0JJ-sJl 7T..A ~li UA *LpO • • -y, ±_ S\ JXa gjiJl 

j JaJl i— iL. .J\ ^ JUl oJt^io L_« j^Pjj U>ob_i Jlioj i jljSCJl jiSLj liU : ^J^ 

AvaLsJl iL-iycJIj A—^JjxJl o'i/UxJl ^jj-J j; .,<? 5j i_JIj^>- i]ll_fc Jlj Lo _ t 
. j\~S- ( y> Lfl^P TtZU I oj AAkixJl l$jU-j.i_j L^P-ljjlj 4 ; » ; .hll tijjl_j5^!l -yi AjLjJLi 

lio ajj-JI i_*-~5UI l _ J fi\jf-H Ljj jlSLJL) JiL-So sjl?Jj jUa^-1 ,jJj>Ilo Jl>cj bi^p LwSo 

pj-\yj L»JJJ ''ilc^'^rr' lS^ 9 ^-"* J' Oj^-bJI Cj\j\.rf. aU AjytJl «Uva-Jul Uj.fr-~'l ^jiaUjo 
,_,)} jJs>LJl oJLa iij l _^s- (i-gJjJli f-JlP i-^-j jUap^bU Ajiycdl ji>L<Jl ^y OlSLJl 

. L$j A^L-i^Jl s j^JSllj obj£>Jl jplp t _jJ* kaJ L* aJ_£~J|_j . Lifl! jiSl jkLo 
jisL« ^ j^x JJ Uji Ijj^o ( _ r; J AjjUaa^l <Ls-l_Jl •_,» olS^Jl ,y> «& SjJLi »JLxi 

jJaLa ^ji i^sL>- ilJUi ( _ ? Lp SJbJLP iitat Uj t iSCJLgxU rt_ga-ljjt ^~p yu> ^iaijl SJlS'jj 

^iJ^L^Jl ^_^i. a5jj y.t IJla ol »l . jJliJl JUJl 
^jLu-ai] Burton o jP^^J L^J «j^t-» iljl>^ (V) Jj jLJl J_jJi_j>Jl j-j 

cA....,.Jl J-lj*Jl ,,54* ^wiJl IJLA JUi~j tljjb j^Mlj i*5l_JLjl V^JaJl jUa^Nl 

Lg-!"^>- (jx jj^Uj ,_^— ll o jjwUJl i3ji>Jl j/ 1 lJb>-l_j <l)_jj^ j^-ii l« T >_fl ; :..^:ll IJI* ~l*j_j 

A-^JaJl jUap^-^ll yl ^~fiy ,jl /<-»ljJl ^ A a ; '..,rt,T v-i-l^Jj i <Ljt-JaJl jUas^-Nl i^ij^aj 

Resource Management *j\yS\ Sjbl l JUi 

<L r >.y_jj_ ? l : -j>j A;>-Lo jlja>-l ^\ f^JcJ Lgjl (V) jj^JL-ftJl JjJj>J| ) yi ft^JCjj 

Moral iJU jjl p — icJj li;?-^]^! jUaji-'S/l J ij^-^jijj^j^j JL>- Jj^ jUa^-^j 

•j^^j^a ^i| LgiiJb- ^j t 'J JjJL>Jl \^>^J>ji Lo5 jlW-Ml 01 *il Jlj tiJIj-^-j 

Lg-A^ ISL-UJj ItUjI j£\ UlL J/'Jl j^ ca^-jJ^I iJliJlj iijJ^.Jl ^jMl 

. ioliJl i&^«J>t<Jlj AJ jLiajL) 



tr 
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,_,» olj-JJ vMJU-1 IJISI.I JbJbJ J^U- -y dilij i *5jVS3\ •*- ^l J^^l ,>• U^ 

. Up ^sjs oi ^1 « jl53l jl j^i U^ J V& J^ J^J ^*^-> 

Completely Prevent- UU l«ijJb- ^ c£m j 11 ^ 1 i>" J^ 1 ^ Cf^'j 
jJL* J^Uj ci-^^Jl £jN\ g Lj-Ui j£t >Ui <*y Jj& l» saV*. c able 

.JJUJI ,y ij£ jyA >^ 



«U?-jJ tj*J 


jUa^ll 


Uijjjt^\ jUai-Ml 






^■PjiT 


-us-Uji 


A*<lj*S>- 


ijU 


*~?j)jjs#:j 


\r?^Jjj~*J 


L,j%Jl 


i>y ^ 


<L>Jlj v^jIjLa 


<L»M> **Ju0\jt' 


aO^ 1 


JiWllI 


JjMJ 


tiU>J\ 


^KJl Pb 


siaSJI Ijuo 


UJij) ijyu 


oULaJJl 






*jjA\ AjjAJ 


i^jLviJl 


■j^jljill 




(ol>-'5Ul C*>«j_j 


»...a./)ll 


^JIjVl Ji* 




kJ> J tuliVjjl 


ijj i_is<»ljP 1 


j^l J^'J 




JU^Jl a-V 


I Jo- oU^ 1 


j.1^1 




Ji\jj.,.*t\ 


Oi^J* 


i_j^L>Jl 




iJlS^j 7-J^ 9 


JV 








jJLjjIJl 






ii 


^JL 


_T^1 — 


~ ■' — : — 
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Vl i : JJ> kuJl JjjJl ^j iv»U (JUil «JL^_A! t5-^l _^ ! ..y*^ 1 c-JiJi <**s.J 

j\ U>w> UflJ 1 !)^ J^ <uSUj iJL^J i.V JLju dUJ^Il J^ij *J iJLjj-ij^^Jl jUa^-'^l jl 
>Caj -J j— 4» Jswi UjUl (»_j>«**j XL* 4j1 jJ-J C_a4_jjj t U>j J— >- ila^J U^j— « JJ^J 

i_j_^> US' JjJ^ Jljp-t ^ UiJU_i j* Jlij UU-I U»w i_<L5J 4iSCJj Jj*^jJl «±jjJI>- 

. iolaJl Jj-waiJl ^ bJ ?wtj 

jj£}\ iC^j jt _ lUil US _ OUJ^I flku.1 Jiii i^jljJl jlk^bU L-JL Ul 
(Burton, I Jaii iJUll ojUISL«)[I ^j— 4jL*j Vji jiSNl *^ J*^ <*JISU| ^j U^ 
V ^di iaj^-ijs^Jl ocJJl jUk^ll ^ JUJl ^ and Kates, 1964, p368) 
Jl J w> JD j j_jj»Jl JJij ^jj il)l— jVI jo . . ! ., „ , » j l1jjJ>JI ^ j — «iv«x^>_j L^__*^o <uSUj 

il*l .Mj IgjUUjIj UiLpj^ju JjJLptJj ^Jbxli! Jay jw»J f-Ual^i AiSOj UjL5J JUll J <p 



J jbUl Ol U5 t^L-SCyVl SJi^wJl oL.VjJl ^ dUij U>*_jJi>- 
SiJSj iUliidl (JUl! Jji -^ j£ ^ IJKaj t Sj^-aJdl UjCT ■j* v...a. ; .a.^dl JjUj 

: Time and Space in Disaster ajjLZJI ^i £L&4JI$ cHj-N 

juj'^ULj tSijlSCJl L-Iji ,J i-UJl i .■■... /jjl oU^llHl ^ |jb-lj •yjJl JUj 

US' . i$>-\yd\ iji^j 4jj15^1I j! jlapJl </1>jJl>- ijijS" ■j ;: J ^jJl p-iUJl (»Ji**J jj-U. *S!l 

■ cV 1 ^' Jjy p* ^r*W ,> (<* ^k*-^ °J^* JaUilj (j^lj^ - T^jy £j\'$ UlS tijjl _jSol 

(sjljSi) <o.i^j il)Jb»Jl ((t^-) Sy oi Wolman and Miller ^ J5 ^jjj 
s^Lpj . Ul (^^xJl jl ^jj-j^^JI ts-uJl jJI>cj" ^1 ^ Magnitude - Frequency 
ijLjw»i »j-Iu" ^ i\h*i iSy* '"'*- "^ ^* (.IjIjSCj Jil cJl5 iU>«-<o i±jI Jb-Ml cJK U15 

. lJS>j {£$-** l)LaJ jl l5-^* OUiJ j-jU 

J vi»io>-Mi fL«-V £Uj5 jJUi Ja« ^U^ 4JtA^ ^. .jSU-j J5^ UjliT ^51/; 



. ;ja>ui ij-"j ;yi ^ iijw oji iJbiu-Vl 4-j<— Ul ^la»-^l /^ ijs- *±jj\j£i\ >sjj _uoi (^) 
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r lp Ij-^ljl^ JljJj JL_« BjlS ^jjb* Jj Jit S> JL JjMj ^py jlU .iUi ^j 
Ojl «ij_i oJd, ^JJl Sy>UJL \<HY f Lo jjtf JI>Jjj t jSujO/l 5^ WY 
■ *"— J ° ' ' J-" P^ <pJ Jj^*Jl \y ^ fJU» J\ (S^j j^jj ^Liw 
■^-J 1 Jl L-fc J-^" i5-iJ» J-^Jlj l^VS iJb^J i> SUl Ji JjNjJl c-JtS 13b 

ioMjj .j^ib-j ^»J^»Jl sy oLj ^ i^aJi i_J,tljVl SftUJl ^yJ} UjJii Jij 

U^ijj- i*_JaJ UJ i_~JJl ijly-O] Lii^aj (i) ^Jj JbJ\ _Jja>JI ^wijij 



tfyJp- iWj Ujj/J Lw £>jIj&I (i) *ij J>U- 



L^j-k*- £jJj Uoiy 


Bjisy» gjj 


c^* 


[JSl »>Jl JuC-vaiI 


^Ij-Ip / ^jj / <s ^>y> 


iaJL^Jl oljL^J^l 


^pU _ ^jIpjJ 


Jj^l 


p^- 4 J^ / LS^y 


^jl JN^I 


u jl_ r LP 


L ga\jj~£j\ 


lyr^j^ 1 tyM 


^jVl J^*ll 


*iaXl^ j*P / ,_y*-» j-° 


llK^J* 


^l^i j t y>~^y 


OUaJ 


^^Ljjjlj 4^-j /p^>J 1 pjaZji jS- 1 ^ttsuiyi 


jJi^LJl c*sol 


f^** j^- lij***y 


JU>J1 


^jZHJ-X 


^wiJl 
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im- i* JUaJl *L>-yi J yji iUyJl jl syili JiUJ . V-j J*- 1 ^ ^jij^Ji ^ 
ol» bj^t L5j tSj^kkll iL^y ( _ s $xj ^^ }Ui frU-Ml vLL-Ujli LgJj, pact phase 

isola- JyJL Ijl: J>-ly Jl j, L' jl ^SUj *Jjl£Jl jp o?J> ^dl i._$Vl Oj 

Jl iLii oI_pL- -y, i&Nl y>; — .. jl5 t^^UJl ^ rescue iUJVl J ili«j tion 
^y-wJl JLpj hj£ui\ 4- ak: > . . l .J Jy/jjl ij-JlSO.] JU dJJi JL-^jjljj t »L,l aj^J 

^ul-lpL^JI _, iJall 4jU*J|j iJj{J\j fcliiJl CjUJUI J^-^j <*Jlj £-%<JJ 5 JL 

•y <_«J^iJl J l^iS" jpUj L_* .JjJbJl -y oUL J^ L$Jl Jj_^jJ| i^-Mi 
. Volunteers /yPjkuJl -y. i^S al jlpI jy>-j ~ i^l*. aJjKJi jiil 
^j2j U SjL_p aJU cjIji£.L™J1 Jj_s«j JJ ojl>J| ajIjl. J <u! j-SJJL y j^j 
jr^Jl U^y iljj Jj tJyaJl ^t jjy-^l ;^Lw_, (t^—^t pki *L^ oyUl 
,t>L-J J iijlSOl u_jij -jJLJl LiUw^Jl |»Ji-j" *i> Intial Phase of Recovery 
J"- 4 ^ tS j>*-Jl t^ 1 — ^1 ^"^l ,y £y ^-U^-jj cJ> pIjjJ ^ v=.L_Jfl^.l 

ol>tfJl ^* ojL>JI J J^ — Jl cJ^Jlj ^^UjI jJI i-iiyLj Ly_^j 

■yi 4il itL^o ,^ i^Ui»-Ml olJLidlj <_A!b^Jl vTjU»^J| ^j cjIjUJU. 
vdUij 4 Reconstruction »Ul SiUV a^L. 4-l.j Sj_a il jb 4»J <j15Uj i^j^x^Ji 
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<. B jl£Jl iikuj (.Ukll J jU- ^aLJ Jl ^ -yj jS cj£jj«tij oUL*siJl,> Drought 
jLLol J ili*i» io-^-j i-JIjjp Jl ^Jj L* oLJI ^jIja; y^Vl Jl (ii}j tiHiSj 

*g>»Jlj O^^Jl ^aAJ ^ iJLp j^/Jj toLl^Nlj JU_-.Nl ,>> f4~> o^'y^ 1 
c~_^ ^oljSlkJL .klJL-)|l J^- y, Nl ^-gJ MJkJJl J--«»jl OlSCNl J -j-i. ,Jj 
i^l oIaj Lsliill il^l -^ J. \ • • • f*l Jt.UL-1 aJj-aJI aJUNI oIj5U» iZ^SUi 
i1)jjJL5j ■j..,<?:>caJ| i^Ij Li* Ljyj-J j^ «JuJ ■jj^^jUv^JI -y i—iln ■ • i-iL^^f j_5aS\j 

Spucial Aspects of Disaster ijjLSLU Ai<<V«,T) i-_*J$^Jf — 

Theorit- iJiJl i>JUJl y Litf ijjj i>JJl ^jIjSOJ Jl£Jl JoJl Jo ,J 
JL. iljlS^I ttk- J iJlSUl oli*AJl jl^N c/bljU- o^ o\j ical Treatment 
cjU%J| r-i^-o-Jl l-i* fw'jij ■ ^°"* f 1 * Wallace a*^j ^JJi Ja~~Jl ^J>»JI 
jSjJ\ J> j££ ky^y i>l^ **>J J^>- .y Spacial Relations *J j&U v 15 ^ 1 
Zone of Total Impact 5JL5CJI L»-u<Jl iikuj *^ ^Jyu L» jl ajjS^JI aJ jl£ll iak^. 

■y. sa^- J_St JSLiu yakJl LgJ j-f^j Marginal Impact i^l^Jl iijlSCJl <iku 
-Vj- Jil J} iS jLS3l S J_>- >^ii^o jj^XfrJl OjPuIjJI I4J j^j^iJ 4 hj-5j*!i\ ii_uJl 
ialai*j Wallace JUf' ^iyj \Sj-^ ia— ^» -I^-JJ A alv . ol l ciJLlj t\jj L*^-9j ■ t^oJ" 

t^ Jl ^'L -yOj 1 j\jj>\ h\ y 5_Jl^ ^j Filtrationp Zone ^-i>Jl jl v-^_!l 
jb>-jl_iJl jbik_Jl Ut t olJLpL_Jlj .Ij/yi -jJUl s^-3- :^_«S' ilJ*l Oj-^-^l 

Lo^Ji Jy^J CjUjjcJI Ufi ^*>J ii-?- iJj-jJlj iJajJl oIJloL_JI i2kw* O'i^iA-i 

. L'jlSJl «Ja> oUJb >\/i\j iljJl 

i_JU>- ■>« (>Ux(iiNl i>-jij i-jLiitJl CjIJLo^ AjvJs Jp 4jU»_«* ill <*-?>^ > - -^>JJ 

. /»LJl i/^ijJl Sjij *LiU_jJl_j Ju^>- , ill ol»j5j>Jl 

i.yi^Jl ^IjJI jtLJl oj vt-s- ojV^-\ ^i U IjjU jr i^il l-U ji Uji>Jlji 
^ Ia_L° oO>J L« IjJ^j a- .«\xl» A>^-\ Jj^I fLi*Jl J u;_,]il «-Lj ^ij_»Jl I i^J 
jl»Ljl ■yj ajL_JI Si'iU jl» U 5ik> J ^jh J ^ ^'j^ ^-Lj>^ L«^<i t^JljJl 
ij- jUJl oUJL j^yJ 1 iy-> SJ ^J oliL~Jl iby ^L-^ i^^L^jJ j Ja^-J LgJ iiks^Jl 

. ^3 JaJl jynJiJ L>-lu~« oliL-j ?r . „^jN SiUll J 141^ 
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^^fl^ 1 ^jlfl^U J^=^tJI 



. jjypb 4Jsl*j > *j< .i»j>^sj^ jU*J»V) _ *$1 
.,>^s o*ro it^^oJi ijjj^ij jUs^Vt _ Lpu 
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tL.yi.Ui Ul ^*lyj US' oLi aJL>- J c Jj 4$y»Jl i*Jb ^/^l jl ^LJbJl 

. i^jUJl S^L-Sll Ji^.1 L-L-i •_,*& ,j^/Vl J>-l.> «LU jj-^-j j* Sjjj^oJl. c->«x; 
jl J^Jl * I Jda—^l JUL viu>*j 4_5j>Jl oIaU^_j"I J jJu" ^ Jb- l_« lil j\ SiUjJb 

; j u Lj_JJLij L$J»* J i_~ *>Lz_j oljlyjfcl »-U_^» ( j/ »» ; 't ' — jj •f''*;\ iyj— ^Jl t-I^jJjI 

^yM V LJ iJbb. Jj'VjJL l«i> ,/Jl ^ oljlj^NriiJUL- cUu, ^Ldl jt flk-jMl 

:J3*>H tii^j^ ljL^w! 

i^j^j j-jl—^j ^la*- Jp jj>r-*a}\ iljs^-j -yi pULJi ^yii L_*^ JjMjJl ^Uj 

*■ _U^ J .iijbxj L> tULIi JLp Jli* J-h<ailj itSy*-' j_pw» ^ l-Vy jy>waJl 7-y-jii 

*r" >— ' r*— 'I (Jj jj-^- /»" r- L_p-Uj vi~J>- I 4_j5\jy> *l LJjJ — ^Lb *JJ J — < Ly^jJjl (jL-» 
f-JUaJl ;wJa~u .JLp i^-ljil Jj m -AjIpJ L-AiPj iSjjb>wJl jy>t s^ijI /y 5 l-bju f-JUoJl 

\s> IjLju f-JUtf ?rb .1 Je- (U^-l (Jl jj*^* •ily > «J *t«c-^ JljJ_p' *— J -k*«i -^J 

. " . U . a. jJl j »>tvaJl jjji <vijlyl jjPtc-/»J| IJLj JULj i LftjjUxj OJL? j^JI j .^iiwajl 

l$iy«J ^1 iJl_p_pl olyjJl "y iLJLi il>jJL_s- ^1 ^jJj L>j> L^jt51^» -b -b^J ojL&J ^ 
JLt L^iNylj jjp^-soil ^>-uUJl J»_^Jl ,j* L-L»t ™£ ^JJlj ( _ s — J^Jl JljJ_>!l ^lyo 

ifllalj /yi Sjjljlftl CjL>-jaJ K-iJ'" iV* "J^* Oj5o (JUL; *Jl_pUl Cjljlyjb^i/lj 

(f- Juo Ja>- SiU) lW Ja^ JU ^ ,^Jl Focus of Earthquakes iJl_pjJl SjjJl 

AjisIjJI <liaijl Ai—JiJj i iZjI po j-L^ o^* Jl (J-"^ ij^J «r->>* C^?xj ti-ju oljl <J 

J* jtLJl jJS\ ojj.h Jbo (^Dlj Epicentre Jlyjl j^^aj J/; U s^JiL. l$JU- 

(i pi j J5Li) JljJjJL l>" ^j^l ^Lu. 

"Vjju i v __i- J*« Elastic Rebound j^i jijjjNi i>; ol ,^J] ^ < ^• l f U Rcid plUi jLll (\) 
jji^aJl jj iJl5^>-Ml ^ji j* i>JlJl ijJivill ojljU li^j i^J^aJl 0j_Si M\ JjNjJl ^jJU>- ^jL_'V 
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:i*ll)J>l( 6J-juUI < I ) 

Jl^l iaJ^ Juab, . J.LUI >-Ul Ssj-jj L5 >-j ^ ^j^^^Ji jj C j\jS iAb^ 
oljljiA^L, ^Ul ^L^-l Vjj ^i^i jJl j»l^IiU Jrr^" Earthquake Intensity 
JU> bUiPl <Jl_p jJl sj-1 ,j-UJ oM jUj sj* jJUa oJtf oij 1 4i^>^ ^ ill _^aJIj 
\<\W *U Mercalli (s,) J\Sj~* *» ^15 U oNjU«Jl «A* ^j <-h e -yj Ss^ (*^ 
Jj nr > ji l* J. aLjucj fUJl ^ ^L>-jj .jJUJ ,>. o/i> ^-^j ^-*> £^j <y 
jc JU_JL SJljJpl SJLiJl oL>- _p Jb JL_>«J tJjLJ i^-W- j*-.jj f li U-5 i>- -p ^ Y 

: Earthquake Magnitude uJipj-n jf*i«Ji ( r ) 

j^k, Richter ^^.Vl pJUl fU . \ W\ f U ^j Wadati jUJl jJUl ik-lj* 
IjllJj t^^-^Jl; a- 125 cr 11 J, j j -/ Jl ^>* ( am P litude ) *»*- i> bUpl u- 1 ^ 1 

.(H^ iH^o ^j*JI) 4^_^1J ^jIpjUI 
;jLiJl .ioIj UK» ciJl>!jJl saJlJIj JIjJjJI j-iill -_^ J.Lf.,1 UU oi ^j 



l>ju _ j ,^A,^ UJLlt J! ifji 1" , o ^ Jil ^ l^j-ii-J UJ JjN^I >,j ^-U* <-*-*> (T) 

_, ^jrij ^w-ji j.^- .jjj ji jij y ij-j.-r--.jd au. jii^- ^.Uj-j* c- . jjj Ji^> s^ v • 



oY 



-^tH 
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.^JIjJjJIjJLaJlj SJJJI ^LSJ j^jjj ^Ifji* L-LLi (° *-ij)dj 



jl>- 



^jVi jJ^. ,> jjB J^i 


^-Li. 


^Li. 


jijijii *ji>. 




j^j 


J**" 


jljzaNl ; J 


( jji*j l5"^ ■*— * 'i/'W*'' '.H -5 *" \Sy *i o"**^ 1 


r.-o-J* 1 


\ 


1. ao.^i'l k]\j 


. "J...AM v>i Ip^j o»Lj1 *~>*j\ it^uj JJy^^ 








. ILjSLJl r-ljjMlj LJjJl j'j- 5 *"^ cJ* *i jj*-iJl ^ 


r,» 


Y 


|JU>- »._a.^w' 


. j^l *Jl ,U"^ *j jjj>-iJI («-~[ 


i ,Y 


r 


<^LJuJ> 


JL* iiL-iwJl Cjlji^lj JLiljJlj wjlj__;Nt Ji^I 


*.i 


i 


ra.*> ilIa 


. Itfpjl 








<jt5^_Jl -hJLj i»-l^.ijl j...S'..t^ SJu!lo L^tl«j jl £4j 


I ,A 





\....-t.v^J iC o3 


. j>^aJl ijtox*} 








^ — Jl oL.j^~. Jjj^lJ i^LJl JS <o j-juij 


",i . t ,S 


■\ 


(iji 


. JaiLwJjj 








J* '- i j»>- Jl V J "^i '^jiyJl ,> o-L-Jl t5j=r-> 


1.0,0 


V 


^ i5 j>* 


. iljJli £ lj*l jltl i^jMl 








,^-ljjjfu Jl*->- (*->«^j JLS i4ajJLaJI ^iL*Jl jj-sJXi 


T,V_T^ 


A 


a f«JL» 


^ : »U^ll j— «Jtf tO»lj|j>Jl L_Ahj _ ti^^ 3 — N fJU^J 


1,^ _"l,A 


<\ 


1 JL>~ -a JL« 


.^Nlji-t 








- C ljjMl J j»l—>- - jUJl ^ jjH? p-k^S 


v,r _ v 


^ • 


y*JiA2j\ JbJL^f 


kiJjJ-j- _ ^yijMl ,_,_§ Jj_2_^ij £jJ— *> j fth * 








. i-v^' oliMyl 








jjJL-Jl Jas^jj (jjiiJl pi jl jb_Jj _ C5 JL-*-'' , J^-J 


a, ^ _v,{ 


u 


j 1 jtJci\ 4jjL 


^ <-^J> J\ >- _ ijJjJL^Jl i»jJaiJl Lr J£j _ 








■ c 1 ^ 1 








,ji Ujl^j-I jjUai: _ »LiL-l % jUJl JS pJ»>^; 


A,<1_ A 


\Y 


4jC>cJt>tt 4j )IS 


*^o 4~~*]jj 4Jl5l A__>-I_5j ■„« 1>-1«*J| w,.fl."j *■! *^jl 








^jSM Jj-ii cjIaJs 
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OlS, ^ v-U ^L* 3* «y— <> iW« ^J-^ J^ 1 Cf-^' ^^ 
jA JbJ^ Jl *UWl J^y Jui ojJlJj JljJjJl olS^J V-^M iiW J^J iU JJ 
•^j] ^_-JL U . Li^-i- UjJij w>jN\ Sj-fll ^ .> ^jU ^^-~" u^ 1 
OjJ^ ^.tj-al JL* ^Nl ^^h ^-> 0* p**" ^ t ^ LJl (""*' J*-> ^-^ 

: JL> L. Uk> J JI3I3J1 ^j-^ J* *JuJl j^i ^ y> s 
015 L. lij JJij i c L^I *j-^ (^ £}jA JJ&J ^^ l °V V>-^ t U " jl " 



. ijuib 



. £juJl J*^ alJ£,l JU jlNl -^ ol jUJl ^ J^l - 



^^^kl^JwJl JU-Jl ^ 






. ^^ ^ il^JL, j* viUi >j i^i^l* J5^ V^ 1 cV J 
.yr-jjc J5Liu i^ljjll ^ J^-b Micro - Earthquakes «J,t oIja ^-^ - 

sy^i -^ jij2u.Ni C ^j -wji j-wii*i u*j-p «> Jj^; 11 ^y L iiU -' 

i£j jlJ| >L.j Uy&S\ c l/^l ^ ^^^ i J- uJl J > «> ■ U5,u * ^ ,J ^ J ^' 



-»j~. 
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iJLe iL-^r ^ 7A • j>J U^-J^b oL-Jsj OL — -5j c)Ulj>- ^>-j-> dUi *_>^ ^Ipj 
J^ Fire Ring ijUl iiUJl flj*- j-aj i JjSM .^jVl I*) ,>y^" ^1 JjM^I 

u*T j^j. <-jj^t j^ v^ 1 <y ^^ cy ^j* ^-^i -^j t^^ 1 f 1 ^^ ^jV 

f-JUoJl iakx» Jio <^L^> ^^-J-^ <-b^j^ u^j-*^ *i.^ (J^ 1 (5^^ -^J 3 l*ff<k- 

yAj* ^L^ ilJ^_<.l J> Jlp ei^vaJl jJpI^j Rift - Valley (jpj.^-'SM JjjjiVl 
.(i-jj JSLi) Uyl & iu>Jl iJU-SJl ^1>% JaUi.Nl J«*Jl J*-j j^JLiij 




fJUlJuSl^lj JjWjH* OJZ* 



•ya i»— j »■ a lit £ • j&tj slij J culi*j Sj_JiLo JL^ 1 g'.p c*j>*ij ^ H ■ 1 \ 1*1 • 
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Ground Shaking ji/tfl jr>Lfcf _ i 

JjLm L. Olc. ^^ juJI o^Jl j^ki ^j'Vl jl_pi>l -j_P i«j>-bj| jUas^bU L_~Jlj 

Man Made Structures i^LJl oliuJl ^ ^L^. Ji^J 0) iJlJJI oU-jJl 
(oUcil) i_Jl>- ^ ijiiMl XjjI-puVl oU-j^Jl il^ jl US' tSJiA^'Vl jL^I ^ i— ^wjj 
,jLdl oljUjil d)j5i U 5^Uj t(jAjiJl Lg*i>u -j^o cjL^jSM id^- J^ Lpjj j>-T ,jl 

(3 J* C'O; M CJUiixJ lijJl>CJ l» (JL-Loi <L)Uu iS"s_J ijLj AA>-\^i> *_ I J)J Ji P Oa-^I 

Liquefication jn >»:ti _ r 

LjIjxaNI Shear Waves jyiill r\yS °U-)L> iu^LJl i_~»lj^l ^^j Ujop 
p-jj^ 1 dr Uij^ J^' °LJl •Jx*s J lili Compaction i_Jl^JJ ^yS U^ls 

li.^snL) |J^>- <-Jt~S> J-5wj ^bjj «L<J| Jaityi (Ills 1 4J 1 C~^_yu ^JJl t_*_ LvaJl *bll L^ 
4j>..,.t , 0.1 1 l_»^l|jjl Tt-WlJ U*J Ci_^ulj_Jl «J—A j^^Lp pljLoJl ijAJtll OjjJ L_>jL~« Oj^j 

Lateral i_^lj Jl oi-jJ ^L^ JJ^II ^jlj- JJ (ji jj L_ * (. JiUl J_i* »L_ *J^ 
jJlc IajIjl^I S_>.ji Jbj; ,_/!! £jiJl .J* *SJ>-j <~jL_~JI ^jJ>- ~> Spreading 

^ j i iJUjjJi ^jU-^»Ji ^ 4pj*j*. jili ,j i£j>*ti «U»U jUii i>«~; £j~; ^jjj~ Ji_>Jjli i-Lj ( \ ) 
j yijjjji sj^Ji Jlp ijuui. ska; j ^jMi jj— , Ji J^.j/Ji eit ij-'t' sJijJjJi ou-^i ^yi 

l^ Ulkll ^ Ol Jl L^J lij* Ijljwl w. j-kJl Jl cUfj^l .J-* J-»ij 'JljlJJ .j*^^! jS'jJl 

i^,^ isijl iSj^i oLli. j- L^jiUj iikiwJl V>IjJL <ijJl ,>j«3 Jl JljJjll i>i>- tpJjU SiU (V) 
iwUl iJ_-JI iijdl Jt. olj^i) UjUJl j-fc l.^ (g-w) J^-J j1 jW^ 1 ^f* 53 ^ jV * L: ^Nl Sj-^' 
^j,j\ jji _,t fj^ J> kli. ^UU lil isoU- (I^jl^j J oliuJl jLfil JUL villi ,y> g^j i»UIj 

• Jj^_>^ OjUU CU;^ jlj ,_y>- 



o*\ 



^ 
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t^ajitt uii<irt liii) Land Slides A+*ajXf oiittjjvi — r 

dUij iiik>«^_Jl <u>ljjL LS J>J^\ J^jJtAJ iJL>Jl g-ja ,J| lysyCZ <j! lijJb.u 

oUjS^j JLij -jjj OjScj «jLJ| (Ills' U ISL> tiJljJ^Jl cjIj^I! L^sIpLu ^jjOo Ujulp 

^ UW~* Jl tS-^ii *J o^J^i ->' J**' t5' "-^ ' ^-^L*— ^1 iijw» oLJLj iU^Lo ijj Ji 
JV >JI jl Maud Flow L5 u_l> j^jl: c^jb- ^ . ^ jJi i^T ;, ha.-Ji ^ L_Wjl 
iJljJjJl cjIjIjia^U V^J>y6 jli 55l»iUi4j iiU- «jL*_J| iljj. cJlS" L> lijj i^^i^ 
ob_joUJ oljL^Jl j! Rockfall (Jjpt—so JojJL-^ <^jJs- J\ ^jj iLJls 5-^jjj 
olSM 3JI cjj js- J dili (J-SCjCj Vibration iXJUU i,y]\ c^-^J U lilj . hj~_^S\ 

ol — iMjJI J£ — i ^ VJj-i i^J^^ J-jlS" iJ_ H > tJ " ^ „U-^J| ^1^ JU 4jLi>- 

. Rotational Slips U\ jjp 
LgJ j^tt-^ i>^_j JS'Ll* L^>-U^J iibi^Jl L^_p|jitj Lgj*U-j Aj oljL^JNl oJLaj 

oUlJIj JjJalJ ^rfi^u j-Jtj V^ljjJl ,^-^ljbU .-i^tyj li\j**}\ jSljJLJ ^ OJ -^ 

j.U L|^U_j» JljJj ^j i_^p ^j! jL_gJI ^ ^Jb- L> dUi Ju> JU_^j t U^j 

**>J o^J^ J^ 1 C 1 --^ 1 J^J ^ JL -^ 1 «i a, J J ^* • f^ LJjj^J^ JljJj 
^V^ 1 Ji ^jr*^ 1 v^W ^ ^j$> J$\ oUi^dl dlil UsjT IfLoj n_is^j jb.f 
^rf-J p^ 1 Vj 5 fAjf f J^ *ikj»»j ^J5j i^UoJl j^as J^- jy J>j£i\ i->j^\j 

Subsidence i^^IJ Jj^jj! L^ ^o^. ^l jl,Lu_ll ^^o ^^^"j _ 

jiSt Us^/I ^-lj)|l cJJ_j .Ju^ U^jiJlS" SjVjj San Andreas ^LjOll jL* p ju« 
US' (Nicols, D. and Buchnan, p85) V"\ • 1 JljJj ^jJb- ^Li^i ^ UjlIY • -^ 

jlJl j^>J ^ (jjJlj 5JJJI idJa_U <J C^/j" L» ^j'Vl •i'Jr-^l aJLIs! j^j 

. (Y ^jj^JUl SjUlJI JLLp ^jJI JjJaJlj ^JLjJL^Jl 
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(i^»G^tti>0 S>oj^JI i^K^rt ^IjjjVl -. £ 

^Jl v'LJl (T^l 0* t^ **** J -> a o^ y>-LJl oUlksJl ^^^ ^^c; 
J^ j-«^ <l^j — sJl ^1 j-1 (H-l* 4ijj_«Jl ^j ^jb ^yVl ^Ijj! ^i_?f ju; 

jl ikju; fcs^j d^jA-^ ikj_y> ^Ji; a? i^t i^s iijio cjIjI -pui ^ Ji-^j U s^bj 

^L_5j ciLl J 1j./M ii_>jJL_>- JU*_J 
^■IjL. jL£)l -y. olio SJlfr ^Jl_«i>! aJLj 

t4JL_<>_*Jl Ja^st-* ll oLo j^e- L-pLJl ^ 

giant ti- hjn^o Sjju cjL>-ij ^s jJlJ 
jJ^i _j»J Jl 1^^ -i;^ dal waves 

JS\j . 4_jL^jj j?»-£j 6\j-*y J^-LJl 

^Jlj (^il^Jl Ja-^s^Jl J^-lj^ 5 j_oJU.il 

JLUl jj_>«U idj-JJl J^lj il Ji* 




cMjjU-^fUZ 



(jJ* ^Uj^JL UuS^Jt jUaJ~Vl O Jgj, ^Ijjk jj_^- J^-^j ISC_^^1 Js-I^j 

oL-ijpl jj~>- ^y JljJj _jJ>- Jjai .J^-lj—wJl oJUjj Jj*J ^1 ii>jl_jSC!l ,y> A_!ji~a 



^J> CjIjJu CUi 



^j-^J 



jU-bUl cJljtj Hilo _^La ;jJj -y. iA_^.lj cjI^-Uw» cJ^lj 



y»ijl ^ i^j jjb- »Lit bj^-j- ois ejlli Shepard ijs ji v^.j ^5 j ijs» n , a J\ L^uiji j^j ( ^ ) 
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7rl j-»t jjg bj Jx^^Jl oL_o ^y ijJiJUJl JL_»Jl ^ ajUIJ A_*jkv» oU.5 JpjJL^j 

ilLi^ Sy.j>- cJa-J» viD-K t iij>«Jl CjL-^LjJI j-»JJj ijJaJl 1 _^,I J JU Ul^lj 

V*Jl Jlp JLi J^U ^li^l c iyV cwi/.- jJl <^>Nl >UJl j-j 

r^LaJJ Lfro^L *«».««) JjVj 

SjL-iS' (jlaL" ' * ' g ■*■" ,^1 >^JHj «UoU : - 5_Jc>tiJl j\ s^/oJL-Jl JjV_pl (iU; L^_» L<ugj 

../■■> ■ (»j Jii <3I Li^p L» lij dili *g-kj iiJU ioUj *±j^> Jh~>- ^yl tS^ji L»* ol£~Jl 

\ 1AA ^1 Aol ja SyuJl Jt)l_>- jjLiJl ,y iiki^ jk»Uu> ^ C-jJj Sjaj VljJjAY 

iS ^i cjIjUuJIj cjjJj t!)L" j oLL^ ^—wo^jj <u-~J i_«JlYT • ^» jiSl J^2-» ^J <^j-M 

{it^y i ^<\Y tujJLs-Nl) U^j oljib tA'-J ^J^J «-^>«^>Jl cjIjM^JI ja 



. i*~j ^ • j • • j~>-H\ va>^j> iJLp aJLi ^ "\a ■ j»Lp ^j j>ji>j_j 

Ji OJb- (:^juJI) 5Jl>juLJI U^.jVl oI _^Jl -_^ j«uj «15L-VU vj^ ^3 - 
viijIjSJl JjMj ^y~0 •*->! (_gl _f>Hj ^ L . a-> j Aj"\j Aji ■j c j U 4j_^s cJJj ^"\i (»Lp 
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Jl V ^j U jl_p>Vi j»i^\ Ai j Goodfriday i£I.vjU» jj>- o'jJjj ^-v**j i<*>*aJI 

^ ^^J jlS <ri US' i.-iV^I Jb^ii t_Jl>«H i *~ J ^ ^ * oL*_yJl jOc ^Jl. US' cjyi 

■ Jt» u* Wl ^ crJ'j 5 ^ aJt ^ U > J1 cM ^ J ^ 

dUJbj y_>oj ^Li-u AjY 4_JjS cJdjj Uj—Sj i**J 0^-jU ij^J i_jl> ^yl a_a*-j 

JljJjJl IJLa jjjb*- jtfj 4 J*-^! l&yt oLjj-f^- tJJb-l «MUJUr» Jljlj - 
•y jSl iU»b «-— J ^illYT -y ^iST Ja J vr^J ^ W*l f 1 -* (jS^-iA^ ^ 
15^.1 j-^J Uj» o^J^" o^-^ Oii J 1 ^ ^i* 1 ^J-^ **~* L - L -^ ^*^-> '^ V * 
{S> jJL* jj gb ^J Ji-»3 V-^^ <^Iaj>-^ *^ g-£ -&J * tsrfJ 1 -^ 1 Q>b aJI_*-1)I 

. <U«j i • • * »L>l»*vi jJLp AJ-jj c LV -. ft .il 

ysT iUb u~jr • • su, ji ^1 mv r u ^ ^-u- ^usNu jijb - 

'Ju^-Lll jJL-iJl ojJiij JL-XfJl cJLiuJlj J>JI j^Jb" viUJS *ic gdj litfYI ,>* 
IJL* & jj^Hj jNji 0_^JU V • • J>Jlj oliull js-JJ o* ^ U ' .A-^ 1 °J^ 



.o 



0) oljN_,jJl l >rf , >U; ^SL-iJl i^-jJij 01SLJI 

^U.^ Vjo Aiy oiLj j-Jt^ Sj^",^. ^Jyjl iJU*-Ulj iJU-iM •Ijs-Ml *j 
. j^j> jLU y jiSl iiUl jSU*Jl cJJbj <\ • ■ • y jSl c ^j b>oV 
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^Luj VjY) <J>^s- JljJjJ iJlAJI _j-li* Sjjjjt ^ji- tuijfi ioJ^ c^oyu _ 
^iWl i^SJ, i*«jft . . • y, p\ jbiJl aa* £JL \11o ^ W ^i dUij (^^ 

cJJb ^ji J! _pjJ H "\A jjL ^ ■ ,_,» j^aIL l> ~>«Jljj L^Li kaku cu^iy^ _ 

Jl &STJ J~* u$ o* J& J** JL "j^* V^ 1 *^»U» y> ^jUi) JU-SJ1 Jl 
«UI ■jjjj^vaiiJl sULmj ij^jjl »jl_jl /jj» atj 1*j_j «U~J t_illY • syt JS\ Jj -iJ k_Jbj- 
. j « i rt I t U/p U J} SjljsJl i_*-jJ 4-J C^rti,,^! «Jj_^l JjJI— Jt ?-LUj U^^^JLi iJL>. 

.icL* Yi j^j 

•jSU U^JlVN iV J^t Ja>- £*>\ju x*. iJujJ_^j>Jlj iiCLill iiij»JJ ^^1 J^^Jl 
^.jlj^will iikijlj JJl ^al^ ^1 ai,| JL* L^ «Jj>-j 2^' J l -' Li ^ 1 <J l jfr^j 

ijjjl> Sj^»yj ^j>^l (j^ai^uJ iij-^ 1 VU-iJl ijJL>Jlj JljJai J^-j _,yL*a -j-j l^j 

uj^'j-i^^ iSjr^ 1 st*-^^ jy***> ~ c *j=rj-<>$\ J-^l y&\ £~s «^LeJj j-LJl _ Y 

. Ojjl* «j^«J JU-i iiL/ul A~>* 
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. JJjLJI jJUJI ,r»ij *l)l_^— »l_5 OjJulSJI ^jj L> JXlo-Jl 

oLJl oJl5"j JljJ^Jl ^ja^ cjUp! ^j *b*I ^/"Jl -jislj (>• oLJl fli^l - £ 
V>T dDiS'j JJl jV <-Jj£- i=-L*Jlj 3JJUl ^ iiUi ^ Jtij JUjlj ^jJaJL; iU^> 

jLS Y J^p. ^^i*. _j_Aj j^wall <S j>> C-5j3«J (5-JJ'j jJLiJl IJIA A-^O; il~>~ JljJjil 

^1 L^jw SyiUJl <5ji>J yJl ik_£Jl .ilj^ JljJjll ^ ^o Jiij <•<— >j*- M Jl^-2 \j* 




>rv o*J £~~SjJI ZJIjljJI CjliUaiil 1 ,«Jj jLO 



j _j* l JLi-JI jj^aII *Sj>*j OjjU j^Ij J'yjJ' j^ j~^ dj* S^_j»-^*j! 4-j^u<yl jjpwaJl a-^»j \-~Z y$ p^fci 
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j^LJl JJ YA'- • fU .UjiA\ JljJj Ji* fc-o • • • y^ X* JjVjJl ^^u cJU- 
n • • jo. 4SjJb*Jl JjVjJD i~Jl L.T. . JLS - ^ ^-La^j V y^J> -GJui cJlS ^JJl 
-JU*>_/> Jjt *Jij t Jj^jJl J;*— j ^U^p '(^ iJSl^Jl JjJJl •>« _ r ^w j^^a 0^1 ( _*ip- 

SJUA»- •w.lyi C^-J^lj \ < \V0 >l* 4^f»-f tJUiJlinJ *J OUJU- 4-JoJUj NAI^ j.Ip Juu 
UJi lJU<9y« j-i^- aj^j ^ iSwl A_«lil "-j-jI*- ^\ rjy** u^j'J (Jr*-"* ,^'J Ol_j-^u 

. jlJI Sj-^j J_p- JljJjll -ULiJl jl^^J 

J~"J j^j i/^** c^* -** 0=i L*j ,J -** C-?Lri ^ J ^ J -»"*" ^ c ^ x ^' -^J 

. /yt rgiaj l*£ Ja-ujl<Jl j»«Jl JL« -ij j^^ !j)>«j .*j (_g.Ajl SJI Jp^l jUaj-3fl Jj>*-* 

.Lgiji Aj^ji^oJl CjUJslII iJ^p^jj ijj^njl ^^Ij'SIl J^-l^ ^i«J ^1 (JJIjjaII 

fr+Sij+JU Ib-J-^Uf Cijf^^LH j jUa^Vl _ LJlj 

Plate Tectonics Mai'gins <Jy£Jl ?-lj>J^I ^ly /«^ J»lj^ v^j^ 1 Sj-iiJl 

.<I)15LJIj ii^SCJl ji»L<Jl ^» iL^U 1 - i»^>JUJl 
(jlsLJl viJLL; j! ■«>«; bJ^i tl^u SjJl>»i^Ji ij^jVl o^kj Jj\a l _J^- 5jlu_«JI Jj^-JLi jI 
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•j^Z LJ i^-L— ^Jj* V^^' cjL*j^a)I *+£\jaj i jS\jJ\ (jtli/i Jiw I'iUJS' 
jt>L»j ijSL^Ml _^<jjjl V^JJ "(jijL* 9 jj>- *jiUJl 0^'-^' J^^ CfJ ■ *J-^**Jl 

Lava Dominated UN £>A-i> Ujuj jA\ ^I^Jl ^ Ji»^i : JjVl ^J1 
^IjJMl ^i-lj-^j ojj^j-Jl U_j£]I J^JLiJl -j_* ,> _>Nl ^k^, Jj> jkA^j Type 
^ iai c ^_Jl «LJ| jsJii. O^" U 4_--it jy'jVl ^k— i5j* LfSs^j ,y j-^-5 liJj^' 

. 4-5^.^1 sji^uJI oLV^Jli *J!jU OUjj Ji, c 0> ijJliJl o-JljJlr^Wl £>J1 
Volcanic Cones iJlS^Jl JajjL^Jl ^ MISlit 4_Jj£* l^Uy ^ ijUl ijl^all 
jy V^W 1 ->j^^ ^ us^J-* ^^ J 1 " O ceanic Trenches Ui^Jl JjjI^VI 

. J^ajJI jljUl ijJb4 i^-l^ ^ j-iU> 5jJ>>- 

L^^p.0 ^jL ^V jiJLo jj^J Fissures Volcanes (J/SM £>JD J j>a^JI o^l** 
UoUjj (SjStJO U\jp\ j^l^Jl j~*5 U~i «&>£• <y '/- i0 *>• J»t ^ l5 ^ J* 

Central L£j* oUy -y l^pliJUIj High Viscosity soJljJl L^>-j^L _ ijl^l 
J^i jl ^^Ul Jlp '^' U ULp J^U- s^UJl J J^ JjSlill ^I^JI «-i»j * Vents 

. iii>J ill ^ Lgi« (_$1 jjij jl jj^aj J^j ol^j-: ° ■ ■ 



VrjJ ^ J*« tsail Ja^ill I— 3ul J^lyJl j-j Ujl^-^lj j^wJl j-i. — ' J! ^>' W'l^'J^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ilJdL_jl ijij>*> *~J>jy\ ^a"%J\ ^ JUJl l_(Jla i«^lj aJN cjUUa*. 4J^5U «JxJl 
^JJl jjJl jLS U lil ^Ujj Jpjj-r^* j_>& <j s "*-*- !, 0" ^ J.^-^ <J -^'^ £*. 
^JJi Mouna Loa \ji\ij* ^ylS"^ /" JL>Jl L<di° l~~J U~jjj 1,*-^ Ls"^ 1 <■* Ji^ 

. jx* jLS isU ,y> JS\ ^J\ \+J»u Jai ^Ju »i->- Shield Volcanoes £jjjJl -j-JI^ 



«>• 



u^LSj^Jf jL»»AJ¥l j i tut Ctfj tttj 



jj-S3l 




SlfjJI Q?ikll £ljfl (V) JZJ. 
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oUo-L OlS^Jl j.|jil y, t y»o J J J - J£JL. iljjj iLi_>- iwij ojIja ^jjb~ _ Y 



■*' h 



\ ^A • »Ip il^iL* cJL. oIS^j jU^jJI 
uH J 1 ^ i$*)ij *>>J i^jJl *•* ti^J Jl Jtej, gii, Ji ^ L. UUj 

U>-LJ|) SjL^aJl iilai* ^flalj t &LL- jU*iJl SJL>-y. j^ SJU^U SjI^j CjU_jSL. vJJi 

^J^" iwijVl s_ r iiJl J^b iJjJb olilj^ JSLi ^ ^kJl JjL*! v-c 5 ^ 1 (Magma 
VJI_^»Ji il^JJ ^j-^Jl jJLvoJl Ujjjb jlaj" Batholiths jsJjJUl j! iJL>Ji jjJbJb 
JUpI t _ 5 lp t_iijii £j\j\y>- Zj£j> Sj-^iftaJl SjL^Jl -j^o :jupT «k^Ji U«jLi l^. jcuJ 

U^Jl J^aj U^lOj ijLiJl ^1^1 ^U J5Lij ^JtiuJ i^j^l fJa*- tf IJL^- Ijji 

VjI^- *>-jj J Jit O^Si l*-^ jckJl Ji (2i>->J S~^>- LiV) l£LJL L^Jl 
i?-jj ^LiiJIj 15LJLJI i~J F-Lijjl (-pJjjt(fA- ■ ) AjJjUl iOc-lill litjUL. iojliJlj 

•j-J^Ml ilj*Jl Ul. ..., : :; (JL-s- . UjlJL>JI SJLiu 5j_j*ijl \>\yr *Uj ( Jl_c. JLpLJj aJI 
ji ■*£; ijl , a >jVI sjl_.jLS i.jy«Jl *~^\yr iij5U ^j^l Jp j.-S'! Is-j~. j Cinders 
jJLci ^J jlS^Jl iAy -^ i>-jUJi ilj^Jl i;_jb «iai; Ljlj lii^AJl oU^^SUJl l$b^>- 
^•Li^Jl 5iU> Lji^-j Plume SjUw JSLi ^y S ^.Ji^j l AjjUJl jJu» y m jj&\ <i^> oUjL 
oU-L^ Jy l^J ^j-jS^Jl jSUl Volcanic Ash ^IS'^JI jL»_^I JaSLj -« i*iLiJl 

Parasitic *^j«>Jl Sjj-wj ijJisr ol*y ^ ^li7 t i-^s^Jl i»_jiJl jljd Loji^pj 
0L45 L^« r^^ iOIS'jJI (»—>• ^ lijii ^j^j Wjj^j tA*' -^L-i Side Vents 

cjUL^J ii_pxJl L^SUj Glowing Avalanche h*j»ju\\ ^IjLgJl ^^ -Z iJL** ,_,* 
iIjIS'^j ^jxj -Jij tipLJl ^ cjI^u jJLjSOl ,y ob> oJlp ^1 J-s^j 4i5l» 4&j~*j «-Vh 
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(Knapp, w>/^l ijl^l iJ'j^ 1 J^ J 1 ^ j/^'j ' ( >j^ 1 J\ v-*-^ 1 **-^l 
J*j,lj ^ji zjSi jlsyi ^l^Jl j-Stll it J-- L. J^j ■ B etal, 1989, p25) 
. J\ii\ olSj-Jl ^^ Jaj^Jl «_~SL,JJ}Ul L5 JU ^IS^Jl OljjSJU jJ.L_Jl jjUJl ,y 
Ji > <\AY /»U dJL-iCJl. Elchichon Oj-i~iJl b\5j> jljjJ it Jb*J JliJl J^ ,^1*3 

^^lp iiJU Aj^jl J-£"i t^» ^J^ Ja^^wJl ^jliJl *_9"^\jJl ^Js- is^o\j Aj'Uvjj iijj 

jvJLxJl .J-a-i JL^ ,4* • yjj t«jlj iJI °jjy "^*i *— *i^* *-**.) °_r* cJUp <«j>j j i^—^iu* 

. Liy^ aK 

U_i \j£$ j-SCiJl jjp L$J| v!)jjJl>jjj L^jw Oj-taLo Lftij^-j jl»L« ^ji ^Ul ot o>«j 
J5 ly Aj> i I— $J_p- U j^Lp o jUj L-^jSL. -j*. c^>- ^ L. lil ^ djj_j*u ot -_j>L»j 

.*-<> JL>Jl loli* I Aj>-jjLu (3^3 jl (jlS^Jl jlj_>o i»LL<Jl -JsL-d! jl>J U Ij^iSCi 
Al_»i <_Jj3 ( _ ? ^- JLJUJ Aj ^TLaJL 4*jjj_» jiaLa aJIj_j>- ^^laJu ^ jjl K^ij-^B OlS^J 
iy_y>wL> Etna \£\ d^ji rjij J>«J duds' i Ol^o—jJl jS"! jj lSjaII /^ ilJLc-I I^ji^SjJ 

i»jJL_aJl ^s-jHo L_gjJl>-ji ^1 4. ./r^Jl ijL^^I Aj_^J| <— ~-j dJJij t^p.^Jl -U,., 

( _ y Lp ij^LJlj i;_p|_)jJl ^^IjMl /.Ijl^juuI yo^jjj . AJb-!A11 ajj>«JI luI—Jiap L^Ul^j 
L> (5_u LJ ^^gJaj Ia» UUL? saL i-jj-i 5jjl>«Jl ^^iljNl jjij J>jLJ| il)15^Jl ry^> 



<^-A 



L^ 



AiLJl jUastMl ^Lj'j jjl Jl JtjUJl li_Jb Js. t^i\ y, JO JUxJl JilLAj 

. ^jj\j£U «a^*JJI S/lJJl» ^^U; -jp sjl-jlp ^.L,j\ Jb>-_^j . aJJi Nl UIju 



jUji i^jLJU- ^jl* ^Jji^Jl g-l ...,ll J-sia_> 
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P^ 1 i>-* <_*^ ^ C*J <• u^Lr-r^ h»~°S J^ s Jj^ 1 J^ it" h^ "'jij** 
<-~l\ .ML i>-Vl J> iJLSL.1 cJjJl ^ J> l_$JLSt yj JlS^ i-iliS jJUJl ji*L- 

. V<;JaJl ^jlj^Jl ,y> U^j V^^ 1 CjUI_,jiJl <4>-l_yJ i»JuixJl 



in): 



/.<.<> 




10 20 km 

I 1 i 




Ncvjido del Ruiz 






DJ 






Mud Flow ,-.. ; . k JiJb ^j ju>- ^ 

; Langurilla ^jj^V ^ jI j^I J^Jaj 
\jlA\ i.JuJb>«Jl oljU-^Nl ^JL^- J\ 






ijL5 



Ji J 



til 



a* 



lj XJj 



iJ'jlJl oliijdl jIju>Ij tljL. l >j j r^* i 

iJlS'jJl oUljjill ^o j—yS iJjJ aJLJLs^j 
Uj (tJbJl ^ *AJb>«^> (3^^ U^* i -fi- v "' tx^' 



o* 



<iU. 



3 7T.,fJ 7j O J »JI 
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utfjji o/jL^i-y/ j* it»i£> uifjji jU^-Vi tU 


.iv*' ("0^ Jj-l^- 


i _ 5 kiJl iJLP 


Jllo 


Ja^Jl p_jj 


Y • ■ . 
Yo- 

o\ 

VY 

V- • 

Y<\, -Yo 
Y- • • 

UY 
^ ,AAV 


U ■ 1 (Ulk>l) ^ijjJ ol5^ 
^ <\A • aj^La cJL- ol^^j 

^ IT • (LJUajj) cjj jJ 

\<{ ■ Y dJUljUl jj^. Pelee JL OIS^ 
VW\ (1 ;jJlji) jj;*5Lj ^b 


^jjj cii.Uf. (r) 

i$>*-f CiUL»jt (i) 
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(J^flJl Jjl* 



Jli. 



>^ tr 



Y- ■ • 
Y 



-IN 



<\,A4 
AY, ■ ■ 


r- 


YY,- • 


\o . \*\ 


n, • 



Sj-iLii j** ^^jJ jUai-1 - t— > 

\AU OjjU b\Sj> 

\ A - 1 (dL-£Jl) LJ^ aiSj, 

\ Mr (Ulk,l) 6j-*-b ^js 



WAr (jdL,l) jUj^V 






W<\Y (oljUl) dyj 
UAr (L^Jj-u!) ijilJIjS 






uy|Cid>J (f) 

^1 ^ikU j>-N 






i*i(t) 

r-^liJlj jJL>Jl jL^lj _ 



Biong 1984, Tilling 1989 je 
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UjUT <jli dJ^i »^j (Alexander, D. 1990) sjb-ljJl '^\ J>. jfc.1 SJ^J J| f jJl 
jtf jt ^Jb>- Jlio_Jl J~~* ( JuJ> . a l^ JS^-j ^>jAJI iy^\ ^ Laj—Ji -jj SO^ Jit 

jjL5Y • j>^ aJL; 4_^L~» JpLJI -y Jit ^ cJa^ 5iiLJl U">Ul • J _» oL^ i*-.ljJl 
JxSj J_pi • • jz»£ lJ\ oitj ; ipLJl ^ »5l ■ JiJJl ip^ cJlSj \j*ija \jl» 
iijliJL L~J s^jJb^Jl i,j^J^I UjliT ^-^"j (Alexander, D, 1992,) . U^kJ. VY 
_ r JJ j\ UjJtsJG t y> Jb>JL) tij-iJl J^Jill olSL.1 Jl lSj*^ 1 V^j^ 1 J^' i>° L*^ 
L>_i tiili — ■/>"• • »j -■■ L»^ ipjj uJl jjJsLoJl _jt <LiSwJI (jJaL^Jl •j—p I^jo LjjIjL^ji 

jlS^Jl jyi *Ljji]l fU-Jl jJaJJ ii~s- 4s- .ili I jl^v?t l_^J' ,j\\ . l~j\S jA\ CjUjJaJIj 




^\j[a jjpxj ^^Jj}l fjjJiil AA^iS 4>cAjZ<dl Ai^UI r-Jj?- 7<-^j> / \) *JJ*P 



Lw» 1 $"Jb-j J^»- S^jji j* *J (j^y— 3 ^ VrH ^- = fi.> J -' ^*^-J pJ Lj"ij*" ^jW' J*-^' i**— jjl-* »*l* 0) 

■ i_JL. au JI ^ytiUl tUajJl Jau»j kUlj*» jl iIjI^J J^- JiJLS lgl«*J 
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«Jb \AAV aLp IjllS'ljS' 1^15 jj jli LoJiP 4j^-^s> CjUjJuLoj ^US^j JsLj JjlLJI ii>Jb- 
j\iapZ-y\ -yi Igjljjj *I_1j1 /vSI Jl *w» i>j>w2jl oLJjJLaJl JIjuj tjli«T iU-^ "tXtt^u 

p-jUJl ,JJ *iJij OlS'j—Jl jjii Ujcjts cl^o A-_uLiJl fl^J^I ^>L>- ^S'Ij-JIj ikJ^oJl 

^^ip jjjl=*i (J^-^l jl $'■" ^J 1*AjLj iU-j^ <_)!>^ <Wle ^ C^-JLya7 ^1 ^IjaJI lLUj* 

jj^ jLo OLS^J Jl^jJl jtitJl Jr-5 <i< jl>- U dJUi JUL. .^L-^ 1 c'jjU * J -A J| 

jlXo^l "w* .VJ^ta 4jo*J J 5 ^) >^J^ 4^—ic^ 4jj?wJ olijSvo Oj.lgjl JJW (. cLLjjUjI 
Lfc Ja3 ia-L^-j) i-.Uc iojk^ii CjLoiCj t J>\SjA\ ilo^ll {y oldLo ^Jj L_**&> <LjtSJJI 

^ aj cfiJJl jUt-Aj'ifl dILii i_^L*> Jij iOLS^I Ifrkuuj ^j-^i ^J^ jAr-^ V" 1 ^ 

LjI^ j^JCi ,J[ <JVJ>1 SJbJui 4&j*~j rtiJ^J k^Ajln 4jU«^ij (jjUfjJ ^J FJ-T*' ^ ' ^ 

(Gardner, J., s^jJUw jsUj J^U- i«— J ^t V- ,y j-iSl Jaj _^ cJL~. h^sji 

. 1977, p 439) 

\-\ • • L^jI^h 5 *- ^?-j j A 1 o| jL~ 5k_b^ ijlt <jL>^J ^ Fluidization J-^-J 

Lu* ^ nuee 015"^ ^ it>Js- Uii^ ^^^j^xil 

. iJ^ 1 ^^IjjiJJ SjJaiJl ^5^1 ^ *J "&^j^\ jLW-Vlj) ^Ij^Jl >±JjL" A«jj 

oljUJl •>. ^SOI o* '-■: ■■■■■; u^J Ja5 - i c^^ 1 jU ^ J1 J* dj ^ kJl ^ a - ji - ^ J 

ju^^f JL'j O^^l JL-~St JUj o^-J^ 1 iSL ^ J1 ° , ^ UJ| ^ ! ^ iii ^« J, 

oJL jl^l Lgjj> ■_... i, ji\ SjUJl oljUJl •> U^j f jr-ji'Vl ^.jj^J ^Lk^ 1 

J=i Jl ^jj f L^ l^^o Ol l^L^ ^jbU ^jIj>JI <^>^l ^ ^' Wi c> ^^ 
JLiJl Ji_^ JL^ . oLJj olj^j OLJJ ,y .y.j'Vl ^k- Jls> ►Ls-Vl ^ Jj -- AjJi 
(v) Nios ^^ 5^^^ ^ (^^^ cSjL3 jU^I ^ < \A1/A/Y^ fJi ^ ^^>- 

Ji, l>^ UJLiij i-JlSjJl CileliASNl >>■! j- Uiy> L^ .Ouj i^A^xJI iU^Jl ^j^J L^Ip jllw (^) 
^ ilJLct g_p- yLraj ^XjL wL-Jl JL-1 >. jJu? jsU ^u J* iJlSjJl Nios ^_^ ij~~. £% (Y) 
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•j* eJijil ^1 iaLJl l^IjUJI i( y oLU^-J i^y cSj 5 <i»"5tf c~^_yJ Jsj tjU^Ml 
J> C-j^^j" ji\ C*jj-_<I|j U^j53l -V-Sl JU J^ ^J 'j^-t^ 1 5jjk-*Jl iSjiiJl 
c^/>3l oljlp oil ji Jt (Eyie, p.m, 1990, p3) <j_>Wl ti^ill ^ JUUl oUlWi 
ji. jJL?\ Y • iJtfc-l Jl \ <\n f l* Ij^-ljLS^ ^ LL-L. OUjj jU^I ^ o^ ^J| 
t (Alexander,D,1992, ) iy^ OjJu^ okJ, ^JL. ^>_ll ^jVl ^ Gj , 

Sulphur Dioxide j»LJl cjjSS\ Ju~-St ^U jl* L«j"IjU> ,>«j 'Oljjlll J^ ol^ 

Mudflows or lahars ( ^ ijiJaJI CjlisJdl jp U 

jJal\ jiJLJJ V 1 ^- 1 o^L>- cJjb- jSj 1 Viscous Material i>-jJ *U« •y.j 
^ J-jST • • <uiJG ie^ cuJJj jjilji'^lj Cotopaxi ^^[jyjZ d\5j> jli Ujli^ 
Kelut cjjjJS' jlS"^ Oljji c~^U> ^1 ijJ* 11 oUiJdl oj! US' .*pL»W J^U- 

u^jLo^j ikb>c_>i dlS'^Jl />lAil JL^ (^J^ 11 /}^J i_jLJj il>->^ 5j_SliJl •j^S'l^l oUji 
iSj>*j> tfJJLJ clJIS' U li} (JsJlllI ^1*1 J* J-oj«j >^* ^1 ^^^rr'' jji^vall "^ i«j>iLvi 
IajUI jj lj^ Ju jj \aj> ix*A>lj i>-L«w<i JLp 5j...t."V'> il Sjl>Jl oL<Jl j>t>J i-t-^>cj obi j\ 

jl 4JI^_«P cjl..t,.'.j -oil <uLo! U JS^ L>e«^i ^j*^ (j—**^ l5^' iji*^* — '' ilnr 3 ^ l/° 

.(Y • <.,y> 1 \\\o itf/jUJl) s^ju 
jUjJI iijJL>oj jJLiJ! OlS'jJl t—Jlj^- Jp JLJLwJI ^^...yaX; d>! iJl>j JL* dliAS" 



.(jUM) j^ jiJi: v-JjJUNL j-o- i»K 0) 



vr 
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cjL*? jlS'jJl '---Jl_^>- iJ^- Ja»U~"l iwJlS - ^! iAjiJl <JuliU- jL^J' JlS j! y>JU ^JJL>- 

1 4A • iiiLuA iVil III Jl^jJ OjJkJ _ I 

l,,,i-?,->x^il ^ 51 ij *jjjj /j* pw Jij ^ ~tA • jjU ^ A ,J 4J^>L_a oJLwu tiller; jU 

Lgj <t2j ^"Jl AjSLpj^jI Anil "ilj 4j jIjj ui^ saJl C^jLiLp •** ij j JU AS OY • -jJjj 

L_«j>«j liJJij Lj_>-jL>- j'jja ^jjljJl {\—j>\ jj^> iJjJ UUj 4a .k'..»Jl C-Jilc'l d)l_S'jJl 
. villi Jb<j LpxjjJj Lg>tX9 JlpI rt-j SJbJb- ij^iljUtiijI i'jij JUj>- j 

i^xJl ;Ij^Mj o*}V£juJ| cLUj igj-l jaJ cJJb ,^1 i^4*Jl -1j«j l*^ tj/ 1 ^ ^j^j 
._ijJl ^ SjU SjU ^LiUaJj Torrents of Muds *LjJ» J j~J L^jJjS" ^ mero 
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IfJjJZi 



ij^lsii y>-\ j~S iSt- ^jPjXjj il^JlSL* {j» j~S S\& (JxS_j U^^r" f k«» *— 'j**j »-*ij«Jl 

Jl ^ L-. Sjj^jJl jIImVI .Lu *k:te>Mj -uJI^ Jlp ^IjiJl jJL>Jl jl^l diiJS 
(Knapp, p 27) ^IS^Jl jU^Nl £>j •«- ,y> j^xpL- JUj v^Ljy^t _^J t^lj^r j^ 
i — , - l ;j Jjr*j' *j-^" <^jL>ti>« -j^ /.Ao jp^j »-L^_>-lj ^^Jl ^^JLa jj >- i^u j-^jij *j jl» 

Low Tide 
Hut Ct^Ji *9>» — — *■ 

p5M) <*JI_j»- ( _ y lp. qj-^ JSwj cJiiJJ ^1 U^AJl Sjlfrv^j 4j^>t_^aJl .julijiijl -yi 
viJUij d\y^S\ £\j-* *L>«j"L li^li JsJU «l*V SiUf oMjU- Q^>j" JlSj (<*Ul ^ 
jlW-M OLJ)M i-j^-lj^j ^UJl sj^Jl ^ l_$J} jLio ^Jj^ i^U- i-j^ J^U- -^ 
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^iSl iil~ — • Jlo lIow^, i, jjb. tilj^l olJb-1 i.jl_c. SjjJ > AAr f U ^ Jtf,Jl jU 
^LiJjlj oljUJlj A*J\ y. ^^ 4L. c^-j_j>-j i^sliJl jlS^Jl -y, ^ _jJL^ >o . ^ 
*■*-*'' dr* 'js-^ h^ "^-rf^ os^ 1 *=iLr^ i_j**J| rjj^j .^IjL^iNl c^juhlj *5^ \ 
jLSljO jx± j^Jl ^1 lylS - !/ b\Sj-> <; oil ^131 iU^Jl ^>- jJLs ail j i i _ r ^-lJl 

^ L«Ji-yj il?-L_Jl «LJl i-j^j' g-liljl J^j^\ diljjill v-^-U? Jij tv_>«5^ j~> 
j>« i«— -lj oU-L< «-L_i^-lj ol£_*Jl y i«~J i^AJlVl Ljlys-I ,^1 &\ U-» ^r-jUl 

* * * 

iiUj ^ U-^Jjl J^oi -j-^L-l (>J>W«Jl UjUasi-lj Jj^jil i1»L-JNI i$>-ljj l>-b 

-Aj a>tj j^-l ^^i* — »jj 1 1 JjJiJl (_£*L<dl -JLp Jj l^jjJlr>- xi «XJ AUaj jwi J *-$J J jL>*jj 

Uju*- ^1 ^sLJjl JJLs; oj^j liilij tJS^l ^yJu. cjULJ CjO>«JI ,_,* l$Jj ■*>- s*y> 

(»|jli«_^^J ^^wail JaJ*^_lJl ^ Jt*^* ^ylSJt oU-lNl Ut . 0l£_*)ll j0» ^Nl 
L$lU-_pj Lf^ljjtj JjMjJJ iviyuJl ji>L<JI ^ oL«|JL>*lo.l -j-j) tiJUi j~Pj ^yij^jJl 

JjN_>i! J*iULj c^/ jJl jtLuJl .kkio SaUj ,y liLUS J_i*i Si liAJLi^Jl 

AJ •yi <Ui Jut ij4^- cJJb Jii <_Jj > dl iIjjJ—?- ("i_jJl ob>«jl j^Sj A^jJj—Jjjjtjj^-j 

La^J>j L»-JJJ -^jwaJlj iLSuytVl SJlr>^LjJl lIiLpV^JIj L)bLJl jjto 4^^ J_ji ,_,» *LJjJl 

•y; p^j U JiLj cjljlj-iftl Ljip «£j ( _ 5 Jl_j ^jVl o>J Nuclear testing SjjjJi 

•jl* OjJU) Lf^ -A-j-Ij oljL^j Cit jJLi. ^Ij iiUaJl i3">Ua_J^ i^ ^lAJij JjN^Jl 

iJljJj ^t l^ Jjyj iV- .j&u ^Uuu (V) ojOi Ml^ij J^Uj ( TNT faU ^* 
o^j 1— .I j;^i-dl /«-^y -A-^- «^^-lji jj$> '~ r -^W ,Jl Radiate Outward huL» 
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JipL* Jij . <J\—J>y\ JjVjJl y fy Si JS JAj^j lfr!li A;aJa_~Jl SyLilL j\ «k-Jl 



Ol 



fj>r flTIl 'jp T^^J 



u* 



A_i 



S&j . J j^[_JL ► JJ uJl cA... Up ,y JUi 



•yi «Ja_Jl 4-J ,y»y^i L«_J (j^J^' *5j->-J *J_fC^\ 4-JUaJl J5Ci ^ ilio_X» j\j\ ^ 

cJjb- JUJl- J—- JU (Griggs, Band Gilchrist, 1977, p49) liAJi ^j *>-ijj 

l$j *£ cl~>- bUJ SjNj -la— jJ YuCCa 15 jj £JL/» ilJi«l Jjl> ^Js- ^iJl j»«J 4>-ljJ 
«jjl jt JjVjJl ^_>Jb~ ^y *£>«_lJl 4Jl£.l jLtoM tJJ^j i_Jjl_>«; C-.IS dU J5 

^j^I •y l^^-j Fluid - Injection Jsij-Jl ,ja=- cjLUp J^U- ^ viUij I^Jj Jb- 
_jjlj jJLS" *—±}j i-^j* JU_ »i J jji J^^*- ^ i»«^-LjJl i_jjL>«^J| oJift Jl* c.o * Jisj 
v_^w.j J*- f it-*- nv • fie ,y 'lilli jtf j . JjV jJU u^J*^ U ^ ^.y^l 

iL_«^Jl JjV^Jl *Jj-j- <-&jZ d\ ,j£»j aA \—*5 JsLJl ji-p- J:A^ -j* Tremors 

( Ibid, p50.) jsUl lJu ^>^ 

. iJljJjil e^jl^J! £* i-JlsC-J ^ *>U liJa*-i U-. LpLJa-^1 (^ ^ A • • JUp! Xp) 

■jA tiJUij t*Jll_JJl SjjJLHj <~ij»J L» ^JIp - 1 *^*J ,jJl <L_j^jJ il<-«-J|. «j>«_ij| 4j Jali 

^1 ji»LJl ■yo OjSi ol J»j-ij L» isi»^» ^ iLjJl Jj^^Jl i^jj-Jb- ol^xi «_il J^A>- 
. [ajJ-j LJUaj^ OljUlj cfJL-SUJl Ji- JjNjJl Jiy" LgJ ^ 

iLi_>- cjU-UJI ^I^Jj J»L>tJ ii*j Ji_a- ^ji jJU iJ^t Ji»j ^Jl oljj-Jdl ilAJj -j^j 

a^V CLJ^ -^ c^J^ 1 ,; • , ^ , l5j :u ^ c5-^ oI ^~ "^J^^J Vj'^ ^>*« W^ o^y^i 
JUiL; Lg^Lij jjJaJlj </ulj|j :: »Jl l _yOM iijJLu ,_,» cul^^Ju . Sj-^jJ luLaaJU ^ j^ljUJl 
jl_/iiJU J>\y^- jLiil jt ,_.'5K5l jv. JUJl Ul% jLjw o^i jlJU^I Ji* iijJl> _^ 

:iJlsJl cjIjUJI oUw>Jl ^ Jbt^l J^U- ,y iJljJjJl jU^Nl jULJ (> JlJI 
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J_— Jl jl L^J^ 1 *-*-lj)" ^Ll»i\j SJbAill oljlj_XA^U ^yd Jj l jJ>\ iJljJjJl 
°\j ^yd a* jS\ Jj^fjJl i.jla* .jj^ ^LJi ,Lq jc* Jr^li ^i ^iji^^i 

^_- — ■ jJ ^-Jl Infra Structure i^L-Ml iLJl ol^£« 4_iJI x& ikJtJl <_pjua1| 
^UJl ^ill j\ jsl_^Jl Ji. ^1 ^"jlj-53 iskuJl ^yoj U^^ju- ^ JjNjJl 

i_JU- ,Jl . pIj_^JI 1> ■>!>>• j jUJl i-^T jl «l_-Jl <-~oUl yJJ loJU* dJUij <, L*jAj 

^H M 5^* cs^ 1 *M>uJl J-»l j*JI ^^o jUoL J^yCi $ JL Ui IuSUjj 

A-L-vaij" -^UL_J J^U- -jj. £j JwaJl £$IjaJ j^I^I ^-jjUI .^^giJj JL-OssJ _ 

. «JkvJl Jjj 5 JUUjJl SjSUJI Aj^j^I J^U- ■>* jl 

A-jLJIj <SwiU_JuJl ^L-^l jji^o fijyj <i?*b~5\ 2>\jA-i\ ^jaSY^Z- iijjut _ 

U_,l jpt ^oJj" L^Kj oLJL ij^i^Jl .__ Ij^l JJ9L.J ij^iwaJl ^L^l (*>*>- *Syw_j 

. Jl jJjJLj jJUJl ol> ji >j">k?-l ^ 
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\yS\jA\ )u> ( _ ; ljU_i 01 -ujJi <zj\j£ -Lo 01 — ">y\ P-Uaiw»l t. i ; ,Jv j^* L^ Li^. 

J_^>U«_Jl r-l^h **'jjl' (_#* ^ii-i 4-was^ i>j ^y> i~-Jl L^Lkiw -^ S .ttt...j 01 j 

Warin- ijjjJ^Jl oU^UJl -^ j^SLJl ii_,J jJ ^ JLiJl i^ oLJ)M ot 4aJj>JIj 

^JUUJI oUUoill jl^yail Jl_» LijjJbJl >iJL>Jj jl »_oy (>^ £*k ^* ' m & Signs 
j *Ai}\j CjUIj^-^JI ojs^aj jj-jJlj jbMl iJLi_>-j iJK^Jl CjLajjoJI CjIj»_>o f-LesMj 

. A«J>t*JI ^KjJl jL>^aJill tujfyt •jx ijj^Sjl oLiLJl Cj«^j 

•iJ\j*J OliUl (^ ivl^ *^jJl rj*^ ^j-^- 



Seismic Methods 



».$J$ « un uiM ij>bJ) _ 



^ItLiJ uijjJb- A-JlSCol jJLp 4ijj*_Jl il^l ^iSl -y L$Jli Jb- ^ Jj^jJl JbJ 
JaJy U oil* «l)l^jJ i_*_ji -jji fl J 0.,ouJl ojUJl il_j-<Jl jl *L»j>-L-«Jl» rjj>*i liJlS' j 
JjNj uijjJLa- i_JL>- Jl i^LijiJl jl A^>-LJ| j^Ij'VL; TreillOl'S Cj\i\s*Jj\ itijJ^ 

■^ dUij \ < \o<\ _^_^-ji ^ (Kilauaea L-lj^ 015^ ^i_is) ^ly. jj>o .^15^ 
(Giggs, ^^-11 iu-j <pyj JJ _yu jJ-^o • Ja^ (Jlp w»jt oIjIjxaI Ji>^»J J^U- 

. Gand Gilchrist, j.a, p92) 

LgJ ^j-jcj ^1 i_aJjJl Jj^jJI j-S'lyj obiy J^>«~d ^yLS'jJl Asama L.L„i 
. (Mc Birney, A, 1970, pp, 337-52) _^T ^Jl>- ^ 0l5^Jl JU-j ^JU- ^ 
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Tilt Measurements J^«J( uiUwUi_ 

j» jl«*aJl v-r— ' iS-Ul J^s4! *f~-=i £^*J Off^Jl p—>- ^j-^Cj L. SjIp 
^k-Jl Jjj-^j oL>-UjVI »J_a ^Li jjSUj Uj tg r h„.ll J* jrj>Jl l^jU* 

Tiltmeter Hji^dbJu _j ,jyu jl^ 

£jL_J|j iJLS^I oU^iJl olj^ oL^ J> s J l_ H »«Jl cjLf ^ xily L, SjU 
5^>Jl iatjJl ^Xi r Ull £*j «, JlSJ-Jl £&]| ^_,j^ JJ c^iL. JS^io ol^Ulj 
£«]» ^>J-^ ^y <_Jl£.l J |^_jS dUi jpL-j (Jiru J5C-JL, Sji^i <_^p J 

oljUJl JjUjj u^l^Jl oUy .L. ^jri ^\ iyL-Sj^l ol^J^I ^Li J^U- 

. ^y I ijO*- J.J l^uJl 

JJ J^_,Jl -^ 4_J15"^JI U^Jl ji a; £_J Jaji^ P b J JjL-jJI .Ju ^t Jus, 
J*xj S-SCj^Vi ij^-jJj^l i^L^Ji c^.li osj t I^l. ^ -U.JI JsL,j dUJSj -^l^Jl 

O^L^ 1 J^ 1 ^ ij-L^i *^\j* £• iL^-Jl (j^l^l jUa_>-I fj>\y> lp iJb>J JaSI^ 
V'j 0l»_>Lw ^ JJi J iJlS^I jUa^bU JUai tji^j ^ C-.U Mj tl^j 

i LjAj^i; _,! I^SIj^l jt \4iUbl ^ia^. diJij Jijdl i.S'^ oUJI « juLclJ i»^^ 
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jjjkil JUo c->.LJ ^Ij ,J\y> «ji>>! <!>>^JI J-^r'^lj o^L. OShima U-Jiji 
jL» ojNI>JI [Ji« J 4_JU Uja^j . d\Sj3\ d\jy Xs. li*5Ul i; — Jl jiJu slot LjJ^- 

j* dJUij I4J .j-.-JJl iy-^jJl i$j*-Jl a* l- 1 ^ J^ J*^ 1 Ju»*-=i c^-y^ 1 

jljjj -XX_*> dJJij ^ TV - • £L_i"jl ^ lS^^-JI J JjU — ail -y. OUst A-JiJl (JjjJa 

Hilo _jLa *Lj h^- ^^i (J j r^i *ijL>«-»Jl cu*^ JlSj \Wo *Ip JjLJI OlS'jJl 

. J^6\ Jjjdl A^ljp jS\j J.UJI jL.Jdl -y ^Lfrll 

i_... m t j\\ \ y " u <sj> J15-J. I jJLwjI ^j^- lS 1 ^-* 5 ji>=r^ Kirkiufell J^y. £f&> 
olS^-Jlj iL-jllj JL-^JI JS j»ij Jl ^itj Vetmannaeyjar sjJl. ,j»j ~°j->.y^\ 

JljtiJlj J_«LiJl JaJaiJl ^yjjo" ^Jlj Lcl_«J>-Nl AjjaUJI *-_J_,J \j^-\j \j Jl UjJtil 

^..f?: \\j i!ij\g3L ^U^js-Nl ^jJl jiji^j ^3-r^ 1 SjJLaJlj yij'^l cjUIJL_>^Lo.N 

. A«>-i ^<lJ| <Gjj^aj oVl ( _ J ^»- J^jjM ji 5 '"^'' -L*Jlj Ltof-I^l *JlJ| 



or • ^j* ^Ui l^jlSL- ^ L.UJ U^ Jl .lili ^ jU \ ) 
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rt q >»(<» ^ij)jl »$ LftjUa^-lj uLu3f$-*JI — tfj( 



jOxi-J ,}_♦ <u Ja-JjjUj J)LLkJ> _ LUC 
uUJb iiuJj-flJI jLbJ»Vf - ULtij 
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^jydl ^ i^/*Jl f-W^Jl li^i ilaJj^Jl (*j^>J| oUiiiwJI) jr ^>U-'S/l •jf- AjjlJuJl 

. 3J J£*aJ| 
: JL UJ If-. JJ , j-j V-i 5 ^ 1 -J^^l *>-ji Ji^'j 

l—jL^ljjJl iijUy^J l.a. '^ -l (J -JlJl ,J} <— > jjV !l ,V> Oil*- 4j»»Jl ■■■! AA^. - ^ ll Qy^£ _ 

i"-ij-i ^_jji>) ^jl^Jl i_, a . ,rt' .. l l ^ <__jy_»Jl o!j>«jI_j_> i^j'i/l Sj_S3l ■yi ^U, .t.li 

Yo ^JLj jti (j^Jl) i-L^Ul jj^. l^iu-ji 0) ^> jJLS" Yo • i \ • . ^ U^Uail 
Towering Cumulus i^ v^j v'*"" ^ "^^ ^i^ r* j^ 
*\ : . Z~ ...»l> 4jjIxJI i—is^ljjJJ ^ycii ^jJl j|Js>luJl ^y l^^ _jli<Jl j^SliLo oil*- _ 
j^SL^Jl i-jj-a lTjI^> t^u^-l ^ cJb>w Jij iLiU- OjSoL l»Jb <_£Jlll aav»UJ| jS'yi 
Tx-^aj tij^> L*S" villi t y> _^1 Ulijt Jj>«^ ULjS— t_j juALa aSU IajJJ V"ji J"^ *~*^ 
UUa-S ^ ^JJl ( \ ■ ) ^ j jsCtJl ^sj-ij jui L_i (WilcocM, 1983, pi 36) U 

V^J i5>'j 5j^» uri c5iWJl Jv^" (j* cr^ 1 ^J^ J^ eoj^ jLJ J5L1 ^ ^uJl 5y.lt X T y (\) 

^1 -LjJl aii- o^»- >Jl o.ijJb ^ ol^_ju- c— jl ir ^ JS J'sUj t irf>^Jl K.^1 ^j^^ 
^ UlaJl .UJl ^ ijjs ikS $j>C Jj jifcj L^jy ^LjJl J^^Ji ^ ^,yj| Jj j^iJi ^ Si u ._-,: 
J Ujlk-i i»z_j ^i ij^.^Ji ^y) ijjtA. y^Lll .!» JSLi:^ L.ji>Jl ISCj^'i .UjL. iJ^J' • J S• ,, j^- 
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Ui-ljJI iihll 



^jU-l ttkll 




J^o U ij-iS 1 ^yJl Storm waves iiv»l*Jl ^ , >°'^ , -^jb oLi^JI ^ xs ,J\ &$[* 
d\i air fronts iol _jj» cj! $;•>• •> jjrjj -W"^- 1 ^ jj^' oLAi>«-JuJl cJl^ lij _ 

oJJLi Uj-jW * Jl>- ,«— 'J t CjI^^JI l \—ij£li IfljLJi^J ^ JaJy V ijl-U — !l "_jL^>IjjOI 

oLc-j Jt»A_i jLJLl « ^ • • ^J UL»-t J-s<a-i t/^JJlj U^jaj (^j_>Jl JaJwaJl ^Ufckil 

. ioLJl ^» ISap \ ■ ■ 
: SjUJl olj-Jl ^Ij^Ij ikJyJl jlk^-bU 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



S>-sJl SjA^ ^r^ Vb* ^J 1 - 1 -W 3 ^^ ^-^ ^ ^cA^ 1 ^Ar 11 
aJIjjjJI tf^Jl jJjIj L^l^l J Jj-iJ ~>? J& u &*. ^ »»j=-^l -^ 0- 

jj ^yJl J\ ci^r-^ll 0^ C U J 5 ^ i ^ Lj ^ (U^X— *) U 5 ^" J'jMJ 5_^JL 
iji*^! U|UMiiij (.-i-JljJJf) iLyl-M-H ^j^LciU uilj-i^-H &ij*LH - y 

Jla ^j-jSj (y) (Hurricanes) -jJ^Jt ^L. La SjjIj^JI «_a^>lj_*Jl ^J^ 
Jiljtj L_i... „*!! j-^-ljt Ji L^.j-r* (^J-° W.J < A ° <y ' ^ A< ^ tJ -^) Ljrij— ^' 

(Knapp, R, etal, p52) jU^l 

Ijbjui Ij-^Ju i-^-J jLi.! i^*_>- ,y> JS\ ,J\ c^j^ g\j*\j •-istfl* lSj*=-; j*^j 
^^Ul Jl JirJ Ujl-Xp I^SUp 'jji Ij^S" \f-y>- JiiJ SjiUj CL4! (j^jjcS l/JI jtLUJ 
L* JJjA j iivsUJl iJb»^" jlsj (r) frUl jl^H yj LgJj^J ,y L^^l J»IjJI Jii3 d~>- 



.^NMJLft jJLiiOjSLfcUjltHY) 
t.1^1 «J= JJLw b\ j-S'JJL. jjJI>-j iLjJj5i; Ll-bj j^jfll :liJ J^lSUl (»^ill i_jwJI ja d ^IjJl (V) 

. Jais Iji. ^ To • iLUJl ijyJl pI^I ^i iiJU-Jl 
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JUxJI gs^Kj tj.j*^\ >^l ^k^ - 
J> l^ r t-U (jj^U) i,lx. ^i^.1^ ys* j^J L,^, a i»_^ JUcJt ^JU- L.1 

. LgJ S^AlkJl i^ii^Jl ^IjMlj J^I^Jl JI^Jj 3,-^Ul iUj* JJ ^jj j^ju 

l_s£~LJ ^*- J .- i <_*» U*~\>« ^ (ji^P-U Sjjj*. J^Ji) ^JlLgj! .k^Jl ...Jj^ _ 

L^Ji-jw ii^lp YY j^>J U U>ji* ^JL, cjj^JiiJl j y>. J^j j. ,-,1 ; ^ _ 

. ix~Ji ^ j-^j, ^T ^ _^Ji; a_5 cJls" oij ^_^| ^_^ jj^j ^ j^jji ^ ^j^ 

SaU, -j^l jy* J_p- ijjUr-Ui ^-L o^Jj opL^Jl -k^cjl v > Oji-Jli cj>ij 

. 4tUl ^ _^U ^ \ Y • l^U^ ^L"j SjjJP jlkal L^^vaj'U 

^•j^j Joib .**— -i* <X U ^ Uij*; jjf^Jl jSST Willy Willy JLj JL.^1 

Tornado $a-u>iH 

Cy '-Sl^ 1 ^j^ 1 y u*j '-4^1 ^ il* Thunderstorm iapj ii*=>L> ^ 
iJIjA oUlji •_,» !a_j>- j^ jip ^ ij^sCo JSUl i^owi j„u iSJU^Jl ujL^IjjJI 

^b u^J^ 1 C^ 1 al ^ V^j v'*^" u* ^-^ W^ J-V '^L»^ i*v~Jl ^ i.U 
£j1.ri ^-^ J^>. (»->^->Jl SjJtso ^j . aA* j!5ojNl i3ji Li^- Lwj. 4.^: cJl5 
<Jl L *>v pi-ji ^JUl Lgiic ^-jjj c. i , />J j jL. ^jLS" -^ Jit j ji. *5U ^ U^ki 
(jr*"^ (ji k*-* "-r^-^i ^J^i LajS'^. Jj^ pIj^JU iuljj Jdl iS"j_>JJ i*3Ul Uj^Jl 
t (apLJI ,y ^ jL5 . • ) JpLJl ^y 3Jia_p r • • -y. jJSl (Uo L^JL jJLLj L^IJ 
^ iiilUj .jUapVI jJj* ^ tfj-ijJl Jai^LI iUdJ iUJl ^li^JVl vJU- Jl 
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■-^U SiUj ^lill JSljIj JjNl j^-ljt c * -a .. /?\ \j £2>J\ l J^ai ^j Uij?* al-sji 
Kjjf- *-» iJ^i L-fjl^^kvil ^ lPJj W^ ^-^*-° I ^ J L>Ja— ° t^* 1 "^Jj-jiL* tij_? . <3_r^ 

. ^likjNl JjJUi hjjujii ^yljJ" ^_jaP J^*i ^ ^ 

^ UL_9J ^p—akpx—a -j/JL^S" f-LiJl S^-XJ i/l)Jb^j jp_jydl il>! ^yix—Jl cS^jj 
t-LjJLj JL JLlI -yi ioUJl 5iU>Jl d)lio^l 7-Ljj *U-jJl jp rf^j l _^ J »y\ jX^jjMi 

JjL^lJ i^o lift LiL_o ^j LSCyi'Vl 2JL>tJuJl iTjLi^jJIj ii^j^lj ^-Wl ^j^—wv^Jl 




J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 





3 








'^^mEm: M 








*«£/ 




%Xi 




">*2| 


■p "wH 








■ . * 




A^BlJ 


!-**J 




jv^^^^H 




>* wr-^^^^\' 


gS^i^Sp* 5 *! 


c te 2 


^Ltfd 




NjU^t" 


1 *J , fiM 


jfcad 






Cwi^Jfe^^^fl 



11 T * >itp tJjjjLzt ^L*J1 Lf Lp q^^jjqII jlai jUI ( Y) Jij Sjj+£> 



juii -^ nn 



lLUj jIjc^iIj jijj (jj-JLo A • >>tii JJL~ >JI ij^i^Ji Jij tAjjj^jj ^oL° JL ■>■ c-5 Jij 

i— jI^sI (_5^ ^bJJI (J iL«. IlAjj Jj jLvaj^l ^> (jJjLsJloJl Jaj< sill -L> Ja>- /»UaJ ^i Ji?- J 

jUlpN \A<\^ (>Lp -y. ^U.-.-p'J ^ t _ 5 ojl5^! ^L 0) ^j^jjj c~^yJ _ 
jjLo il^' (jJJlj Ciriaco Hurricane jSi^j^^ i ypXj J ^ J >-iyu t y-SLy i !i\ fy ^ 

jj > r ■ n a . 1 JioJI •y> <U^ aj T 1 <U«.o LJ1 p- iij «SJ_oJl o,j V>iJu "Xol jp-lj »Jjjl ,j~J-L 

^^kjill -jA oLiL>w J -Ui AJj JUJLi 1 j^ioj SjjjIp CjIiI./? J Jl (_g.il L»-o Jajis <lc-L^ Y £ 

cJjbj t Jaii Arecibo j-^ji ^ ^ <u^J l_a!1j o • • ^U ^-4^° l3^ i«->~J Y ^AS 
(Risa, Panel Huclgston, 1993, P282) ytf ja o^JL. ro iJiJtf i^Ul jjL-iJl i*J 

<LS y "U ji 4jy>u \~-tu/3\y* p-\ y*\ Joyi <L>tJo <lJL>-Uai Outsit 1,/jil C-j -L>- L»S 



lii ii-^lp iT Jl JsLvi^lL; oy>JU -jSLiy W ■ i S : .,^LoJl i--. «;LoJl J'iW- jSLijyjy "y.'r^ CJ y^ 1 (^) 



• '^ 



tia : -All oUaiJt jl»l^" ^ -i ^l^- ^-iLL^aJl jLio jl /• • ^Sli^Jl ^i i=^;UJl ^y^ «j^^- jbjl (Y) 

.JUi 
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^jjSvjj—-* 1Juf>\^e- i— jj.g I ^ ^YA »Ip J diSJS _j_SojjJjjj Sjj J^>- i- *>j*i - 

^Y • JUyUj i-^J Ti Jsl. Jl jal of-iW UA0 f U u* ^-^ 'j-L^ o~J» 

{jSjjit LjJlp- jJLtl -j-S^yb iiv»lp i-jj-fl ij&j^x^M ^L»So <oNj c— ^^ _ 
Padre 5 y . y>- y> Ijl>- ^^5 *_£- JUljJ 1^_p ^ ^ <nv *Lp J liAJij Beulah oM .^ 

• f»*»Jl s^^Jw s^j*- V \ Jj Lj^^-2; Ji ^jtj 

*j>j*j •jjt JjJl ULj L_otvajj ( _ 5 Jl_ r o-«Jl «_~»_jdl atajj JlxlLj ^o, •:...,.» ,J^--«j ,»-».sI.ApT 

J^i»)fl Jp L^jfclj Ljj -jjSLj^I jUa>-t i_iji-i^J JjJU- ^j £. l_$J jLi; — Jl 

^j^fl— J '> W • aU _ r *Jjp ^-^* 1 J uA^^S-J 4~b-LJl jt»U_Jl O^^ju _ 
lily-l JJ (5^1 I— »j> i«>LJl J S-JLJi* A • AlPj^ cJtJb 4jUU ^ij* ^jIJLj jL^a^J 
JxiH -jj oljUtvJ vLj 0l5Lu -j^ IgSji L«j jj>Jl jy i-i* *lk>-lj SJb-LJl jJs>LuJl 

. l jji J Jui\j l _f-j>'i\ {y> j^S iJL* JJ iiUs^lL <_atf • • 

y^y. ^ ' <j "^j iW J~**l VJt^ Cj-^ ir" W^ 1 jkl^Jl cJ>yu" _ 
^yiiwi <5U _p«j Jxi* Jl Sjj^p _)Lk«l -_y. a^>~1^>[aj jlvicNl (_5j'i ai_j c \ 'W \ aU- 

J_^5j>. — 11 £jA 4x~»\j Cj\>-\ — *~a l_Oj>«jj ( j^_— ji i_ill V ' y>cj -_jJLjj • • • ^ j>-j 

(JIJLJ^ jUo*l) iSjlJU- jUop)l ^^^^ »U jJ^j ^ J ■v >s _JLiJl Cwi> - 

i)lS^j ^■j^i»» •!!*! i^oV>- *jl3^p 4., ' . : b CjlisJiJ L^U ^jkLa yjPjii Jj <*J _fr* t5^l J3_) 

Ao _^>«j <u-*£>IaJI ^tJLo JL»J1 LwJjbjUx JjvSj sjuji* JjL^ (JIj* 1 ! J I kUilj i &j»Jb^) 
Jjjj^ ^ (A^ .^ ivjJLp-MO ^LJl *L*1\ J L,^- L^JIi ^Ub-Sll ujjjSij .^ 

ii^ cjUL^j UjJl JU cJJts- iapLJI J jio jLS Y • • -^ ji-Sl Lgit-^. cJJL 

f-\j Mj \<\. . f U ^^^j^. ^Ji J dUij SJi^iJl oLM^I vj^ 'Ar-^ g^- 
•U^jt* ^-V - ^j^ 1 oljl i^Ml -.Ly dAJij i»^J 1 • • • LfU*^ 
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l^ iijZn* jj^Ip M JUJl {J* "*jz-2S \£j>-\ (J^*^ o^j^ tir - '- 4 v_JU>- ^jJl - 

^j^a j, \aj\jJ>\ cJUuj jUjiMi -jjj^u ^tiij i. — ; ^r j^i ,j\ &i\j \ iay 

•^ ji,b> ^wi^j (Mitchell, J.etal, 1989, pp 391 - 396) ^^l ^ OjJu, 

pip jj_^1 ,(j -i ,_,* liUij •ji/-* 1 J^"' Ij 7,-a-U.j i_ <LiP j ,,.■■ /? IpM Ja — jjVl (3j-^I 

O-ot Sjj^P- jltwtj AjLi* f^ V^ 3 l*-J' SkJLJL U*Jjt iiliLo C^s<ijJ«J JUS i ^'W 

'j :; j'!)L« 4X^i y<j jjL-sJI OJ«Jj_j i»-w*lj CjLs-I — « J^L*.^ >_S^jIj J y~* OY j~°Ju j^)} 

■ ^U l« ^y jtl> c^^J ilJUiS' ti-ijjl^ iikj L^jt jL^-l Lf^- ^ ,j^J J^J* 

.JbaJl jJLp ALj l^jL-jI jUxa LftjJl ^jIp jipl iij^ i_i^»ljJ>j °jJ_J— t jUa»M <li>uj| 
aJU! , g «j*jj i3 >* **■*; (t-g-g'j-.- - ' ■» lS-A^jIj ^L;- *S' — ° j-* jiSl jjSj JJL-» iSjlSJI -b- 

L^P axlj OjJ^ jUswl J _yJaA rut JcA \ • iL-sbXjiJI Jj-I i^JI ^^Lp r-ljj>al f-Uj_>l kXij 

. Ll^-LJl oLLuJl -y JlOjJI o^IjIj JjliJl ^L^-'j J^-I>-Jl djfl 

. vJ'bl^l Jb^j ^yUJl -j* JOJLJl i_i"3*Jl_j 
■j-« 4jw.Ij CjLs-L^ jaS- Jj CJj! iivS'U' jUxa*S/ AjVjJjt/J i—daliU C^ayci i 

Cjl5j J^l v-i*)t.'ij \fi\}-Jl\ ^f>\^i\ j^-aJbj f-lj_^vll aI^ ^J «^yJl jUaw'S/l i^Jjt 
J LjJl jjJll lIjIjLjJI ^ ,jjl j>- (iijJbiij IajjJL_i cJaJjl iiiLv i_jLi>- SjXs C--apl Ji 

. i_jlx£ll •_ r « ^iLJl J-^aillj L^x^ii_j^ 



\\ 



-Jtfil 
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C L - 



i>jl-UJl 4— «ij 4jjIwL<J| f j0jj*i\ 4_stfU^ JUJl -j-a jjJaUu i _^lS- <^g 

^ [4*..—Zjj <*ijjA ij\y^i \^-j\jS\ « ivaL>- *-V-JLj ijJS \j\jj>\ t ._. ;> ^j; Aj^ 5jU- 

•^jolajJl ?-Ijj LjiJLp^-oj j-_»iiL» Silp ^yi\ ijji^Jl SjU»Jl 7-Ij^I o-i* f-ljjl •yij 
l_^j i <jU»Jl s-U-Lij I a*. Sjl>- ^L.j ^j j^^, y. JUjJI j^ali JU> v_^; ^1 

Ji. ittUJl C LJ| -^ U^j . l^_^* ^J ^--JjJl v_~Jl ^ iJUJjl Js-lj-Jl 
oU_^Jl ^ j^-j UUa_jl VJ^J y*-^ <Jl \*ij-A JUJ. ,y. i_^j ^1 J S Jj _ ;r Ji\ 

^jdiiU^. ^ iv*L>- iuIjLJI ^i^'l ^ -j^U^JLJ i--^^ 1 jU»>-Nl J-JU3? 

^ V^ i^i '^Li-Jlj j^JU i^jjjJl Uv-I^l ^U-UJl ^.p- OjJLillj Sj-^Jl 

io^l <SX^JL Ljjj^j lyl" jj^iJl jiS? jjU _^J. o*jj t Vu^Jl i«j*Jl oUaii«iJl 
.i* ^--ij fL-Ul iaL .I^jL jUkJl ^Ji -^ i^i i^^ j^j J^^ ;Lo^Jl 

■^j t 6L>-jJL iy'Vl -kbkJ i^ Jj^xJl jj^^i J.U. V y i^L»t ,^^1 jL^I 

j\f\ y. \^j^J S\^\ lJJl>J ^Jl,. Jl ^1 iJi^l ^J.iJ LJU ^ i^Ul ^Ij/rfl 
l^j jS^J jJUJl ^ i-^Jj j»JUt i_w^- •ywi -y. S J^I^S - io^Jl o^j^Jl JL>u-j 

. (Middleton, 1984,p83) SjUJl ioly]| ..A^i^Ji jjy 
^5,>Sfl jaJ^Jl ^i^ljj, -Jy ^j _^ ^Jt oli ^_^« c Lj U>i ^4 j^.yj 
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ju>j iojL>Jl i a^./iJl jji ■' J^b^- <*ol>- j^Jl islis» ^lijjj jiu_Jl Jjjj il..q- i oLaJI 
liJUi >c» 1^53 J t^^-j/iJcJlj i—OjiJl LahIjj iJji-J AjUJJ ii^*-J i» jU Jj— ^ ^^ ^~J 
SJL_>«J| ^JJpLaJI i^o\j>- Cj\*. ->jl vjJJj ^S 4>wslj ol — »-wiSU oli L^JJnJj <U_j,~«< ejj-^aj 

Flash Flood 5JL*^ cjUUisiJ ^y^ L» » 3 l* ^'j Sj.AxJL.dl »-ja*J1 oli ixii^Jl 
Ujl* liillS'j Canyons jJI^^JL LJU^ jyv-vj ,_jJIj L$jik5: ^jJl £l.ojJ1 Joi/'ill ^ 

jLk^-t tij-^l^j Lo IjJl? jbLJl v_LL1j olSL* d\-i -5JLj_^J=> iJuaj julyi <-)_yr~^ ijci J-^ 

^ ii> "«- Uli» ij-JJU* ipLasSI ^Jjjai j\ iiljjJl ("Jud L»jj iil_»i>*ji jllasM J^ 3 ^ 

..^.L-Jl J^ i*iljJl -^L^Jl cJLS OJj jjbJLi '^-iy^ IjiiT iJyj -^L^Jl J5 
j>Ji\ Jj>-Lu JLp AtiJb>Jl Ls-LJl ^^1 (j^i-ju Ji* U^>w» IjL^-l a_Ju.NI L^jJIj^ 

_^o JcD <J>jf- L^Lx^tj L»-o <L1_ j-ji AjiJ Jl luLLjJ ji^iiljji CJj^iJ ( _ 5 Jl_j ^^sil* ^ ^aP-al 

Torrents Huz- Jj^Jl jlk>-l ,y -^U ^ ^y JUJl i«^iaj L^Kj Lji^p^^ jil j>- 
u *\>*-^ cf^ '-'J w j- i, jj J Jl' 1 JJ^ c/ tA^ iUa-J i^Jv^ JUJl J;-*" .^Jti .ards 
J cj\ jj> j^—^ i«->_>t ic-j^. i j_j.Aj ol>-j» <d^)Lji- c-i'jpTj tiJ>oy> , i/l liL-ij *i^>; 
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^ jlgJ j I ^ytjCZ I »A;j <-il>- *~i ji i_il>- t^jlJU ?-1^*j J f jo -- "" (^Jl JPoUaJI ciAJLj ^i 

. yS jaj\ JjJa^Jl t- ......) ip — Ji <UoL ioLo iJjLas Jj 4-5>»vaj 

!fl'l^ Kit 4U4)¥f { j!»JU^ JhJjJLH Jii$ J$A.:M _ I 

«> i^-j^ fL, ^ (Uio j^"U ^Uj \1V _ mv) i^-\4 ^ju JL» 

^_« JJ ^l*. ^ aj_, \ <Wo j«Lp J^ (jij^^Jl (5^ c-iJb- ^1 Jj_^Jl -^j 

. j^Vl oil* Jjj-ijj U^kJiW i3j^j Jj^- ^Lo 
\<\AV fU. ^o- J^ pI^-j ijjji ^Ijj ^y ^ilj j_j, JT ^^ .iJUif 
pU^. hi/\ j£\ ^y> (j^j) ^Vl &\ji\ JL«j_j ^r*^! (*j-i - ^ Ji^» j^Ju <* pti 

,y«-^J *J j»L*XA Vl L_-i>-yi^j Lmi <wL>J 3 j J*_5^uJ| »-jA>Jl Ajaiij jlJl>JI SJlIj •U^eLoj 

. <dM>- 201*^1 t 3_ r LJl J^ ^ iJly. JpUj ^-jj «uj^j1 iS^J ip^^o oLl ji 



•X» o-ji ^ij .iJ_/Jl pI^^wJI v^Li ^« ^ iik^, -j^L, ^ J^lu i™^Ji ;l_uSIi ^i^ljJl 
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- S * 



.5JLJI 
^1 j^Slj jL^I 1$j Jtulj 1 ^J Lc"- 11 j^" U 3 * 1 *- 1 us^ 1 Jjs-J 1 j^ i>" •**" 

JU* opUj v^l c^ ,, J^ 1 ,y ^ "-^ Y ° «>* ^ ^^ J r" J ^V 

y 'L^Jl ^JUr Jl cj^- — il jp c^ ,/Jl Jj^Jl JSljJ a>«^-J jt ^iLJl J~Jl 
Jl^-^) JLall ^1 JiLi^. J\ o?>^ v-JU-Nl qL^I ^Jp ^yui J* i-JjiJl 

. i^-w jj^-» b^ liJUJiS'j ^JdJ ,_^Jall ojj>- ,^y" cS-^ 1 "J/SM ( _ s v— J^-o 

^V (.jj J> vUJij ^^va-* ^ y^Nl y—Jl J^U- ,>■ ijj> jLiwI ilAuu* _ 

Jj ^^!j I^vip i«ljil t^ b-U^ i-«liJl ,y JjW 1 ls* : j^^ ^-^ ^^^ jr^y 
^jb- pj-j JUl *>-j^l oJu^ iir 11 ^ly-^ 1 jr* U^y" u^ 1 '^'j y> 5 '^« J b 

JJajo" dLJJi'j ASi>Jb oL-jJl U*J iJa^v JJixj" Jl cpt L*^ LjUj4-S W./I Y * 

Jl UJl ^UJj 1 J-^JJ iiJc^Jl CJWJU.MI ^^ ^kij LS y ijUl «LJl Jj-^j 






^ 
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?r ;}•/ * -" *JJ <Jj~Jl j\Z)\ kJ\j\ i]_jUwJ ^j_^>Jl OjuLX) CJ15 6lj />_JJ oOoJ jUiljJl 

04j , *j^p^_ji| oO<J (Jj^j^wJl oLv» JaAJl ^aXuuIj <CoU Uj^ jUasM ■va LiUflUj f-U ,gOl 
i_j i^Jail -y Lglo '/.A • 61 I^L>-j i£yi!l "-Hi <JjU — »J\ ^i i^Jj^J IjtfT C^^jj Lftj^J 

4iSyi~J\ ( _ sV ilj , b/l l$J CUvS>yu ^1 flj-oJ^Jl J_^>J| (_j/2JtJ ilia! ^Jl) L-Sj 

tiUij a5CJu^>J| «-j^r ^ c \ <^ \ /-» ^ VA \ <.lc ^i Sy>ju J_j_w» cJo^- _ \ 

<Ji Uh.T~^ £f-bb ^■ Sj '^ 1 <-# c -**-^ J " ^~~ •£_)-* J s ji^ jUa_«l Jjk^l *?^-^ 

. oLilJl -y. JbJjJl 

jUa»! cJai_^i <JL~>- ( "\ ^AY) _ft \i • Y j>lc I—^j! JaJoUj «JLvi ^ilj 4_1 ^^ (^JJl 
^U JiOJ JSli ^ Jj^l cjJjj tjjS'Ul j»UJl jy, jjljj _^J, ^ S^j_& A^SUi 
^ a^j ^Ulj ^> ^ilj- j,|j^| Jjt ^ A-_JLiil / y^»^Y' ^Jlp Jujj ip^^j ^Jjji 
la* a~, tOlj-sf Jl Sj^Vl ^j vj^I SJ ^J ^ Osi J-^ 1 ^ 1 J^ 1 Ji>Jl <J> 
i^jVl ^ jiS il\j^-H LiUij j)J ^. oUii^*; hj^>- aJl^JI J>Jl jIST ^ Jj>JI 

4jIOj Olj^l JU- ^ -y. IjjJJ, Ijl Jw>J| _, -«^J ^1 j>yp ^^Ijj J^ ^jlj L^»Jht 

VjVl <3Ui ^>J so^j ^_JI_^>J| oljla>Jlj sjbJLiJl l^Uyj ,_JU- Jt\ \ju ^Lji . 

iJUy- J^ ^tal £. ^ULi ^ja ^^^i J.JJ! ^j. Jj j_j, ^ ^ 
oLJi ^Oj l^SijpJ pjj •> ^U -y jSl Jl l^J^ 6 j j J^j SyaJl jj^>J| -y 
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: ** i 




i ^ 



(r) pjj ojj*e 

. ,U— J1 AjJJoIoj (j^iajl j~"Xi ^ 
v^J f^Jil *_L<i> (_5^l_j JslwVlol J Ja J-P 4~~aJ_^Jl CjLLL<JI ot-LiSJ 4^.1^0 C~<»J' Ji_j 
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ijjhjl j~°-Xj ^ Jjy^Jl jSI 7t**?jj (i — > t ) 'ijj^> 




^j^asl \Jj>- UkjLic-l j^j' ^jJl oL^kJI ojjU^J J_5 lijl 5jj5Jl<J| <Jj,.,,,ll nL cjLoJ? S\ 

. ( ji-3j^.'J jj* Ui_i "bjUia L^vJI nUJ'l «_l_j=> 
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£*y Ljjwa U ASjj 1*j, L^L-f ^Js- Lgj i^-JJL^il CjLtlJl CjU~4wSU uL?- rt-J ^jjl 

jlko'Vl 'L^S it iijjwaj! ol& ^ Lit LJLJi .oltJl dJUL" Ji« ^ Jj^-Jl ^>- 
( _ r ^J JjLJI j»Ull ^ eJtf U^ jJJLoY • • cJd, UAY j»U yj^i _^J5 *Ll ikILJl 

. Jaii ol^U<JUU OjJLp j$2^>\ 

jLipVI ^j* J-^Nl v_->«j ( _ S L>- Jj^ Jj iJL>- ^i 4jI Jj-aJI ,j5^»j <-HJi t^j 

f-li "j^o ^^L Pi i_Jj~w> t _ s ip Jj^kll J— « iljUtflj uilJL^jil Jjja ^^Lp oLoJl frLiJLJl 5ji 
J^bLaJI ^ c5^l_pl i_*_Jlj>J 4jLo->- J-o-^J <U_Lc 4jli»Jl j_j^^>J| L gj. , :....,.a f^JJ (_S-*ljJl 

Lg-jl cnj? j-^ i^r_Jl CjljJb^uJl Ju4 l ^ r J jA\ (10 ^j iajLJl Sj^vaJl »j>-lj 

CjIjL_$j'^U 1 g -. fi j-XJ lj^a-^-j Uj_p*_^ »,ijtt_" l$ JL» Jb-N (x-JLi (_gilj _ i Jjjjl 

US' iJLjcJl (i^kll I^J ^^ ^1 SjjkiJI ^JU dJUJT Ji_^ . (^_^iwill ^jkJi\j 
j~~S- pLwdl kJafi. ^J, ^jL^Jl Jijd\ -jjj ^1 (0) rtij Sjj^oJl ^ jfrfcj 



)<\AX J^rhilgL 


** tf ■*'-> tif^ t^ 5 l _ s >Ja~Jldl 


j^,^/ ■Lo-S' ('V,) -J^ JjJ^- 






olj y>JI "U*5 




jJLSGl j»ij 


oJu ill *U-wJ 


pb'l UiGl 


j^xJa^Jl 


LSiljJl pw-il 


c> j^ 




V/» oLs^ill 


^/v f 




Ji>Jl 


7.Y1. 


ytv- • 


\T- • 


ii y> 


Yo 


'/. ^ oV 


Wo ■ 


\U • 




VA 


'/TAr 


T\lo 


V*o 




OY 



(\ < \AV) r -j^ 



(J&^w^vJl t^Li* «J *Uiij—»u l*_* jlJL>rJjll oJjJL-Ju CjUUw-j 4lJ3l>-Jj ^j__j JaJl tu»s_Jl cJ^i Ifr'"- Ja^-^J \^) 
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JaJjj Vr>J_^J vr jJjij_»- jrrjj-^* ^LJ _>b* _/ _M 4jM fjfl ■ W* 31 
tjJdl ii~s- & SjLaJJ Si_k J* I j* ^j U«^/> Jj^-J o^j^i c5-iil j_Jl _/* J 5 ^ 

AiJUi iu^wiJl ,y *^jJ' J^-j iL^ja^. ^Lkil ^j 1^5^ lSjU^I J^L* ^ 
^L/t^Jl p-g-«J J*^ -y L^ i>JLJl Jj^Jl J> ^S^Jl k£w LJI Ml l$*S jl ^ 

JbJb« ,>-SU_ pi ^j 0) Jj--H oljl— ,___» ^uI^Jl 1^1 it->- Jj__~U L^Jl 
^ 1J.. -11 olii "dl <_5UL i^liJl ^jJi_Jl *Lq J^U ^ dUAJ 4_*)*ll JsL-jJI 

f.\y>-\ />-.-■>■?■ ,_/ jlkoVl (_yL.fr SklSCJl S^Jsu-Jl i^Lwi t-iJL-_j dUSj I»5!>Lj £^Ij-» 
iijJl iJlj^l a^j Jj~Jl djj±>- l*o j> JISj L»j> (\ < \W i^j-aJl) ,j^>»Jl 

fU^Nl j_f_; £> <b~_>U ^jjIj^j jJ*U~° Jl ti^>* Vv^ SjAUiS U>~> J»bdl iULCl 

: «LL>Jl XtJl ^^Jlp 



jlk^N ^j-J^" jJl J-JsLJl _/> iiJa^> J£J ( _ s *-^l kki^o ^J>J 

jt JU-J.JI inljL-Jb Catchment - Areas ^kJl ^>J u^»k> L___i ^^>o Jj~Jl 

ilii AjJLo aijj^ (J—jjI .JLp *iV-5 "L^Stta <L~u.Ha iu L i_o ./?" *-» Jj-j^JI oL»J 4?-jlii.*JI 

C-JxJl oLk_>J LgXojlAo h^ji .iJb-^-Jj Jj-Jl «L_» ^Juj^fiH (_yLo L4JJ "J (_$J-a J_l>eJ 
jLo L? r jijS> J y>f 1 s*l\ o")L.L>c«Jl ( _ya*J ^Iji^U-ul JtjbJ- JjJ" tilJSj . ^^kJl ^L-lS'Mlj 
J_j_^Jl i r »5 jjJ— iJ CjMjLw. ^ ^--h L>j> Ai5Lij _yi_j>>Jl i>-L~_»j k-ii^fvaJl iilSS' 

JS" u J>.Udl J5Li JuJ_>J Ljij J i' (j^ ^h ^jLxLs •_>» L*j^j 1_^_a^JI jkb^j 
L^i U_5" jiJdl iiLcN jjJ_JJ iw^>UJl ^wilj_Jl ^^>«j"j «^s- t^k-c 5Jiku jt ilj 

j li » Ml jj^?j LLjJI j^Jl cjL-a.jW Ssj\j>-j ^^^-ttkJl kSljP^ i_^.lji i-;-^; - ^ 

CjIjXJ ij">V^- iLiJl jL_jJlj «b_j?Jl jj-^Jlj kjlj>Jl oJLA ^Iji tUL^Jl JaS iLpLw-JI 
jl^^_-uuMl /»Jlp ,v> ills- *j>-j i_Jj^iJl j^«a— « fljj>«-^ __i \"\^i |>Lc. Jj_ ^ i^jjOp- 
C*_ilj *-^j^' frlj_j>tvaJl c3_^>j _r^— « JUJi (iji \ < \'\i/'\\/\ __,» L^jjji O-ko j 









\M 
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l^J ,j0y& J&\ <u_ LJl t_i^j|jjJl i-j^a i-jL^! JbJbJ AjLjJJ i^. i^ljjJl oJLa j! 

. Lg*-3j iJL>Jl jbtuJl dUL; Ji. 

JjL-I oIjLj^JIj Li_^dl JUlNl ,>-» ^Li J^* l >iCu J^kl! L JL _ V 

. (\" • *\ _ V • A ^ i \ <m t._jj~>>cji lS^^-^i J^waidL. a^-1j) (3_P=Jl 

U lij i*s»l^ Jj^^D a^jJ^i (./ft *i^J*^l S^'j^ LS^* *-"^^l» ■^jL-.-Su ,L-P _ <3 

^jJl ijiJUN cjLSi "dlj oijLgjNl ^JbU^-J ^Jfycfi j&- LgJ^U- <_s_^ jj^k jh*j Cy\5 

. ^ji^Jl itl.A.all t-x^-L.^" JS 

JJj^ V$$j£cj ulS Lo lij ioj^l ,_,» iflj_s<aJl •jS'UVl -^-»JJ P-?*y iljU^> - ~\ 

OlS" il)lj (^iljJl J^-li t_x— ^jlil /uj>\j-a ^ i^lSLoNl jJlSj JLo_j (1)1 i— ^J (^jJlj C(_5jj 

J^dJ j~e .AX_JJ isJ>^P dlj>-2l ji?l jAj (_$jljJl 'jk; ^yi l^LC'I i— ~_~"Lo ^Jj> oJU J .Ai; 

. (J O^wjl 

■j^.U J 5^; River - Basin _^_jJl ^ ,p- J>-b ,/ r W ... I I OL^j^Jl ^j 

; ^L Lj-j L»jt jl>cj[ uiS^*j /vjiAJb^cji 

ajjIjlJI jJsb-Jlj «UJl O jbLoJl ^ SiLp diJi ij^jj Infiltration Capacity 
^j, Jai-J i_i-^U o}l_flJI jlk«V Ij-iS 1 ^j-^" ^1 Semi Arid Tropical Areas 

CjLjUi*Ail d)l JL^tJ di)i ^jl^j iSi_jJL>oo J— JUj 5jX9 Jt^ SwXjjJrj o_^J^ >-^ , U ; -j J^-* 1 

^ jJaxuJl UjUa_.l ^s ^jill Temperate Areas iJ-ix^Jl ^3^ Cy a" 5 ^ 1 

. aUJI jIju ^^Jlc- L^isjA^ 
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iiilla Cjli Cjb—^sdl i^ii ^L_H y^l.^il ij^xJli lOlJl ,/? ; a.U Lj^ijA-j ( \jP *>^ jl >^=>l 

^oli^-il i^ 4JLo yS\ i?-jJLi_5 jTt^ijI f j>iJaAji <jbj_>- iolp Lgj -lijJjJ <• 4-vii^la i > .JU 

aj^JL 5jjU» oLo_ Hj Ji5I_j]I Igji^ixj SJUaJUaJl AjjJl _^_«^j LiJUiS" tiL^Jl 5j^x1| cjli 

^j l y>j->d\ J^-b Run Off ^yrh... ll <l)b^>Jl 7- j—vij ^ dUij t "j^j-^ ^i* 1 
Ujjj LgjL».."— k.i\ (Ji-p 4JjJJij j^jJl of\J& 3y& cjb^So IaLo ^ ahj ^jdl «L5bJI ol ciSJl 

^ *LJl. ^^-iLi ^^ojU Jjl Surface Layer l>j& l^A* .Jl iaJaJl juJj 
^bjl jiaJl SiLjJ isoji JLjo L*j. Ipji c? ^rk.Jl 6L>_/>Jl iju Over Saturation 

iSCji d)jS\j Uajl liJUi i Xp- JlpL*j . oUajsJI Cj-Ap^j rt-J /yj j-fl-^ *s*"^r' 5 bill oL>oL 
j^lJl ol>t_jlj LjJ^A^ oLaJl 2ij—>c£ (a^s>c^-J| **j^I i_~oUI) CjI alill Aji 4__pda»w 0^>xj' 

<L5li 7- Ju jl jUaal oL-0 i_^_wj frl iijuu <Uj jj«j»JI S . tall CJJLj ^9 aboJI •j <Uj>^va CjLqS 

tL^jJjj l j^Uj)ij LgJ o JL-^U'y SjjUa jt fc>-Lio U[j bjjLd^l ljs-J-p _^Jl 43U9 _}jU«£; 
. ijJL^Jl jb^Jlj fS,f>~ l \f- 4>>ijlj j iSnj ji jl )4iJI ^ ob*JI 1 1 y^a xij (J^ 

iJLa-jSJI Ljl a : 4juJj>b o ^-"b* >~o Jj>-Ij i_j f^JI Obl i/ij<ll 'yo pi a jT •A^jj 

jS'jill jjj> Aji^Ij iaiai^ Jjj j-ilJ (3;ij f-UaP (ISwi ^ A-i p-bjl jJU (jJJl ^y^bivaJl 

iibAj CjIpI Jl (_gJbCjN Jli 5L _j_ i> 0^ <GjJb>- (Jjii. "....>! M oilpj ijl <Jl ijul^iijl ^ 

~o£y> jlla-ot J^ius te*~?i i±jAs^ LgJJl (YA ^^ i^^O t ^.^a.^ll) <_ilaUJl ijb,rt : .a.ll 

(JUi^iulj Aj - (j'.il plj '.all objcjLj obji L) Jilj (_5^JlJ SjU> <Lon^<aj oijJb>« » ip-L^o 3 J>* 

. A1«ji» iJUsCj* (_J 11S *Ju «Js> ^-°J S jIS jaX«J ijljuJ "ij^'jf- <Ujuw» jlia»l 'vp- 7y^>j <• y> JLaJI 

IS" Jais oy> U 4.ik.. '■ " ^Ji i^jJbxJ Ji ^^Jl ii-lb oULA ; tfJl (jl _^JJb ji-^TJ 
J^o i«ji_JuJl JjjJl ^ t£j&S\ l)Jl«JI * b« a J ti_jl»Jl clilibAtA.IL-1 '-JjJuj P^ i5bo 
AjuSLoj is Jilo < J"ij>- j5b*ij UJ&- |V> bj^> b>b>j <U^>«» 3J_>oUjI CjIj )f tllj bjUajj 

A5) 4/. j^lxJlj 4j_jX_<J| t_a./?i c-ilil.,^ ; gll iib^i jj^b-^^l IJLA l^LPj tS j^-^ ^rj- 11 ; 
»U. i_iWl cjUI.^.ji tjjjuj iJbii^Nl ii-)jlj53l oUUui Jj>-jjj I Jl5j>ij (pU' , v Jl& 
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,j> t j-ljJbz« jj^-" J"iV— si- j$xi Ji 1^3 j (>Lp i_i_Jl J^ LiiJb*j l$j! ioill I gjt u?** 

ix^i<Jl i5jLS3l -b>J ^jJlj iwijJl a_*JL) Ljj'V *>^ a ^-* ^fr** ■/» ,jS3j <■ J>-lj jl^Co 

I iji v_jJj U IJ^ CL>- , i oUJMl il)U 4~x-Js> i-jLvu'S djJb^ oUa-AJl <1)15" lil 

. oLil.,i^all V&S- /h>^J ^jJl V*^ 1 ^ i-jL^^U U-P-Lo ojjp 
j^ ■» - U.- 'SM ip-Lwo S_;-J ibjj <WJj>- J jl J-4JI J-* iila-o— ll <1)JkJ| J _ 

. <GJb- SiLiJ jl jl../j..illl ii>jJb-j ^frJl oIs^jIj ( _ 5 >rh...ll oLij^Jl 
j-.^*j j g-l l ioliL-oul Jl _ L&bJivs>l liji'J - "^l— r^l f-Uaal ^L_Juj> (^■ijj - 

l^^sf- ^ij; i-ijL^Jl ^A5- iiii iSj i. V'jj^ 1 J-^U-aJI j! ^y^ 1 J£lZ>- J*5^lj 
JsSLiJ JU> ^jMl J SjSUJl ijpJl Jt-^W- JwJ Ji dUAS i*Jj-*s- i^y ^ Jjjj 

. j^ll S....^ !! SbiJl j>J oLjl JsJS Jp JLpLo ijibkval ijJa^i iJ^ljJ 
•_yj iib^i jJal^. J Aj^gjJl WL.-tt.ll oLlJl J l^i? SyJ^Jl oUUi^l _^laj 

ja p\ sa^^uJl cjLVjil ^J^i JliJl J-- J^» iS-J^uJl jJUl Jjp ^ -^"^ 

. \"\AAj \<\YA ^Lp j^L. ULsii 1 • 

JU)I J_Jl *b 0,0 j/S3j ijj-AjAJl *J^-^ 'of>-j^\ osJ\j (ij-aJl 3>J ■^^r 



W 



— ^^ML. 
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; L^jj J^- /y^ <u>j>-ull j5L->Jlj 

Ju^Jj 4^_J \ • • , • • • Jxa- JJ i5^T -Aij j-*lli ^ ^ s s f *-* ^^ - ^ 
u-^rt -J' tS*J jV l *-!» cS^» c/ 11 ^b^ 1 ^b^i js*-*-o <Jl£Ji ^ ^YVl 

•yo i*_~.lj cub-L-" C-iirfj OL^JUJI ■y* j^-S^I ^y^J **•"■ ' ^ Y ° - LiUwaJl 
lJ J>\j\ -k^j i_gy>i (jJJl jykJl ^ AjLill i/^ O^UiuJj ^Ip^Ujo *Jj:> CUvi^ 

SJb- SiLj ( _ 5 1p ^io^jL-^j ,_yJj! ^li^l -A^U. iOw5 ^ i*Aii>~> ij_igw AjjUi 
•y. jl^SL_* OjJ-» i > V j^j cJi_L L^jj-^Jj l^o 5j« — ouLi ojU-L~« iJI^-pLj iijlSJI 
^Ju « 5_^-J V • • LUwaJl i^p £-1jj **-J o_^l» Yo Jj^Jj Vb^l ^L^ 1 

. SjPijjJi ^ijMij 

Bor- a-ooLj L& (JibJl uUa^Ail i-s_^jj t jLkaMl Sjlj^j 7 r . h ... l l ^li^JI <_ ~~j lj_/ii 
5j^UJ| jji luUL^AJI Lot <.jj£\j j-z>ji {x> v^«j^Jl jlWVl t—j-lvajLa S^Lpj sha 
. ijtJuo &j\j$ ^ ojLp i-^jj AyA sjji J5 ti>wi>ei' ^j bonna jt-^U tJj*^ 
jlSt JbJ jjMl J-^L»«. J>JJ ^/Jl jJ^Vl oU c ljj^l jSL^- LjJLw.1 U lilj 
^Jl l^ Ji. cs>-l Jw»U-» <-^^ (Ji ^^ 'cri^^H J 1 *-**& jlj-^^l 
^ijj^Ujj ^ ^bjJl J^-iJl ^j^ *1^J Ji*j <0j£J jjMl w.t ^-jjj oljlj^kllj 
OUJ ^.j (Paul, Band Raised, H, 1993, P150) <Jj jJL ( _ r »J J Jl Jj^^Jlj 
^yW UjJb. ^ Y , V Otj jiij . J_^a>-Jl I J — gj <^J^ ^1 oUUuiJl tj-l ^y \ ^AV 
^AAj \ < \1Y ^L. ^i^o L^'JL^i ^-Jl oUUu^il J*^- UU; oJis jji\ ,y> 

.(Ibid. P151) 




\*o 
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j JjJ -jjjAjJi djA\ J^- ul^j-Jl Cwiyu" :o^j*JIj \ AAA *U oljUaJ _ i 
\AVA f U Sjjj-jjJlj \AVOj \AYA (.Ij^l oUUii L^ Sy.Ju_ll .-J-.I.a. AH ^ 
cuiL Sjjji- jlWS! _^aVj ^Ja-^l ti^^i ,J> c~J>yj ti^s- ^ AAA <.Lp ^ U_^-T> 

jj^JI) \ A £ 1 »U- ijfiXa ij—jUii vi'jIjS' o^w. ^Ij 5j^j l-jI U.^ « LgJ j5" yi .iSl 

Afti t cj15Qx»^J|_5 ?- I_j j 'if 1 ^ hJ*c+o j5L->- ^Jl \ AAA aIp cjULmsJ cj:>! jJSj 
YA • , o oLoji ^ ^j jMji o^ i Y \ , \ oV Jai_s ^>Jl ^ ^sL^Jl oJ^L 
. ( \ A A ^ jUi^ jj^Jl JwiiJb ^1 j) Obj~Jl Ji« jJb ^ iui^ *JU> ^j OjJu 

■ u y^ cy ***"'j ch 9 ^** (3j^ °j^.y °ji_)* j" 3w i 
jjjJl jLvslpN io-L_va» s^^ jLk»l jj* c*>tXj : ^ AAY pLp L^S" oUl^ai _ *\ 

Jjiji • ■ ~« Jjj <Up|jJj| IJ J*\j jl .Vi jllSsA * ill ^W j^o yjsSi LjlP 77C0J y>-U-!l 

•y ij^r. ,-J!i (1)jJu f\-A»l lii—liS' <UP pOij ii_!l> jI^Ij JjXa • • • _pt_; ibUal «_« 

jLixal JajivJ *>c-^j iJlijja Cj\j\ ,fi^a\ JU <^ajb JXkj-ij U ii>- j^j ^tf 'JU _ V 
AjJiaSM i_jMT ^ CjU-jjyJl j^^J 0^"^ ^ ° ' ' O* J^ tj^ lJI OJ> ' *i^ °jii^ 

jLkoM ^ A AA ^Lp jjLj ^_^t -y ^yltll ...a ..^ -Jl Jslj! ^ Lij-S" c*^yj _ A 
J| cjil j--^- j» j.'I .A-* lijjl »S^ 1 g'c p^j jjj cSjUJJ jj j_ p (J^-^; 4S>-Lio "U^jLi^ul 
J ^Ji ^ *^J p olisJuj ^s^lji jLj^jI c^>iJ fL_;>-l l^iij rt-^ 4j«-">j U<2»^i AT (J^2-° 

fj-^'Sll CjUUsLjjUI uJLa JLxJj ij^l ^j-ioj ^yW i>° l xr^ ^-^ <^-»-^£j t^b*^ 1 

(e.yyj\ ^>j^^\j \ AAA Jj^t A ^i cj!j^I S^jji> jlko'V LjUoj^ C^>jaj_A 
LtUt^iJl ^Jip oLS'j <.d J Jb^ J^ 1^1 ^Jbxj J 3jj-^j jL^Ml OUiiJ ^M L_» *>U^ 

. JjisJlj JjLJl jlo Ijp ^U.J.1 
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i^-^-ly. J5Uj ^iLjiiJ dllJlS' (Y • ^ t \ W i^LiJl) oUl_j1! i-->j~_^ ^1 

iSJSLJl ^^j^l ^JL5=Jl *>->> ._~~_>- (SjA J>[ 4Jji ^ oUill jUa^M oLJNl 

. '1»jlSxJI JjjJl |_y L^p Sj^JiJl JLoUl JjjJl ^ vJtbJ^ ^^ 

U iik^ji i .-)l'il.A.all lLjjJi?- ^Ijj 4—,..., /j^II i_jLw< jL (Ul—S fwJlj <Uulj^ _ 

S jyuJl <L>- J j—Sjj^j-^-jjJi^jI CjIjLJI a^*^ u*A_^ 1 jj> dilij <s_plsOJi JajJptJ ^j 

*j_^ fc/>s*Z Lr lf- Jam j^\ <^J\ -LiljjJl (J 3-& oUlj>Jl_j ^jJ^Jl pL2J[ _ 

JjJU*i liildS^j <t_i^>- JL«Jl o_^>t) ^j-i oLoJJ <Uj^iJj j_s<i« ( _ s a . jJ-jJl j^i ^j— IP (^bJl 



Oj;_.Jt)l jU'ijI ^y. ^Lju" cJI j U l^ll ^J QUI- ..A.ill k.. .,ffl.l ,>J%Jl JiJ i»J&_Jl Jj>0l (111 [^>jj ( \ ) 
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^y> aJip i^^Lx. i-^— j JLiJLi j^jj^j *^j 01 Jb^ liili OlS' olj Ig -H ijjUJi sosi^ll 

. A..J... H jul 
0L0J! "j— a iJ1jL*5' i_,,fe i^_^JJ ^^^vioill Ag — "Jl (ji»Lj> ^j* <Lil vaj oljiS (J-*-* 1 - 

■yi A2j L»jo ALo CjI_p-L~o * It" a." ,jJI j^JI i_JIjj^- l^- 11 p l- — J I CjUIa* * ^1V." _ 

LxJLlI 5"t»^ ajj t 1 ft j" *— * ! J*d is^' '■— ^ ^J P ^*J «U~uh__»JI JJJaUjiJI JbJlj>tj x a A£-L«ol 

i£j>*j* is^-=r ij^ ^ J* *^ u-^*i c^ 1 jkluil t-*~j"SI IkJa-J^T ( \ \ ) *ij JUl 

_^kjl pIJj«_JI CU-tj lilp- ^ysiJ dJjJj- ^ ^L/Sll ^ C^i ^1 ^jJjjj-J^JI 

J> cJHoj oils- i-tj ^jlj53 Lfrj J>- jJl jtLJl ,»! J\ <j3 U^» a^w .jjljiAJ 

AjpLj>- cjIjs^aj V^b Vje^ 1 "W*-^ j^-Xj Vj^ 1 Jr^^ 5 ^ 1 cs* ^^ o"** 

. oLJl ijlj^. L^j }p i£jt\ jtl^ oW^L; oli>JL; ajj£xJ! jJaLjl cUL" olSLJ 

_ Global - Warming jjUJl o^ ^JJl ^oJl o! a^J ^UJl cJy"l ^j 

Ji. AJ-.UI JjjJl J> A>U- SJbJ_P JUL" ^ iJlij^Jl SJs- 0^ j^ J-^ iA 4i 

v > JUJi Jjij o^tj^I JLoA? JiJ 1 ^ 1 -y^J ^r^ 1 C^ 1 JjiJ •4r-^ J1 
JaJjiL. oiUj . 0) t yy J »Ml Js-Ul Jjij JyjiMl O^aJlj ^^Jl Sjjj^Jl a^j L*>1 

^^.^-j Jbj-Jl f-irjll 0* .jLk.i JSj >Jlj olinJl Olj^i *> vj^j 1+^^-=^- j* c^- ^-^ 
Jikllx. jl_S5 5JU-iJl AJI>i Jbu"j Sj-^ ^bJbJb) U>je j»j jj-fi «%*J oijp ^ Jl ^^ : > 



\*A 
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EvapotransPiration «rJl j j->^\ (_$-* "^.jjj 3 -^ <J OUa-Sj >JhjJ&j ^JL_i>Jl 

ojL._)]Ij *_JL^- ^ £^^1 Ori ^j'j 1 f - 1 - p a* ^^ cs 3L ~ ■^ > ^ 1 "J^ ^^ i^U-j 
^\jsd\j U : ~ j Socio Economic Phenomenon h*La-£\ i^L^-l s^*Ui 

iojLio Oj5i Jl5 jl t <J ijl j»J iJLisJJ jJhi>£ 4^PuU OjSo ^ cS^'-J iJ^J- 1 ^ *2j*~^' 

ojlk^-1j <*KL1« c-oiUi; J£ ^jLi^Jl <3t ^ JliJl J^-o LffL^ • «^>A^ if illAaj J 
J«l_^Jl i_JUj dUi fljj Ol^j <. -jjj-ijJl dijill oljXs jji«_a J^U- L-j^^Jl Jji J> 




1 ) 



ftSjJSLZ 




\*\ 
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)Y 



^jJSii, 




tjlfj ~L* ( *U ajj^a 
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.uU'u llj ia^iSLJl i^bjJl p&j J\£—J\ hkji5\j ^jJH\ ju^cj^\ _ vi_~k)l 

Ju/i\ JUJUl Jj^ dJUi> J l^lSUij (Swearingen, w, 1992, P401) o^i 

. (ii^-ja^Jl i-i-'U-l jjl jj-As-U 4j v -J| tj^J' ^ cj~' > ~-' 1 '-iU?- j-d-"-" [j^r 1 ^ (*-'-> ';>^' 



E^tKj 












Sfs*-.-,*.. ■•» . . *■ 






- •.•-.' ■"•■Si'tiK 

■'• .'-':■ ■"-.•..*r-\:7)( 
''VAjL 



^JUp^XJ i>^' i/Jl <J^-~ J " (V tt-'j »jj-**) 

:(<Lajjjlj) ufllia -kJI ,&},() A o 

<p|jj|j Drought i_j'ui>Jl f > _j4^° JbJb^xJ olj»— «j La i3>— -* (j-r-" Uj U^r^j-'J 

i^L, Ui b.jUj.1 b5Uj Wilhile and Glantz, 1985, PI 13 -y J5 l^L>-i 

iJUi £yj>y^ \yCJ»\ ^JJl jiSl J-" Thofll thWllitC C-Jjii^_jJ l _^ ij ^\ -JU1 1 -Ujj 

j>j K>czJlj jitjjl" iiiUaj dJUjp cJy- "U-5 7--I JnJU>i\ Ac- Lj»L>i1 Aj^^So c_»ijj ■ linJl 

j^jJ Oj^Ul LJUiJl i?-Uj| ,ji»-Jj i; jjl f-jjj Sjl^Jl 0U-0 ^jJ-P Jj>Jou ij_^(f*i i«^* 

iJiUij Lili iU olSvo ^ ix-JLl JJUiJl cLo^vJIj i*Jill «ja iijLijuj t -LrT J^-*; v^jL-Ji 
U lij O'lJL ji (U PE _)l SjJu -kSLJl _^kJl 0L5-U lij ju'IjJL. ^ ^U J^^J 



Polcnlial Evapotranspimlion ?^j ^J iiiLL ^^15 jlj^MJi jU r -Ji ( _ s ^ r , (1) 
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J.,^?->tJ SjLJl iLA&TLtj hjhy\ ,UU» l Jj> ^UastJ *u>-jjJ| rt-jSJI j»-*^jj . L$J-° Ji! OLS" 

. 0<\AA tJbli £>-lj) ^JLi»Jl J*U° JLp 

ot Vj (jjjj Ji^i i_j «j>^ (^^-; lS-^'j (JUl ,y <ib>^ j_Lb» ^ oNl (OaLsj 

jVSfl *ilj ^i 4i$3j t lij—kvia L&UJI ^j-J u'b/l JLjJjjmjU diLi rt-5 "yj tjil jl jiS'l 

. JaJis 4^u« oLiJjJj •jX- o^Lc- 

l4jj 3^jljJl oL_JI oL^S" ^ i—iJbij ^yi j„a-^ ^ J^Jl j^j <J ^yC^A* liUi JlLo 
jLk^j^l iIjL_450 Ix-J dUij l ivi_i»xla ^yU (_Sj5H ojljj 4_ajLp Cilil., A , J > ^yJiU ojlli 

L>-jJjjJL4J| ^J^ aj giLji IJL* j^ji viJUiS' tj^JJ LJUJl /i_jLoJ| jiaLii ^^JLp ikSLJl 

oL— «J| 4jU-J> iJ^ ! (-5- 1 — *J -^ji 4 — 'H »-iU»«— U >— ijjji— Jl IJLa ^ ivs>!)k*Jlj 

. iikuJIj k_iLi>- JujJs- La ,5^. oLLlai<Jl oJa Ji*-! 0L0JI 
oL<Jl ^ fj^t'i 4i»L«^ ( _ ? ^tJ i_iLi>JLi (^bjJl ■ ij^oJl _^*j ilJliJI i^Juj*si\ Ul 

(^Jui jl tjj ls^J 4J^LvaXsl AjpUji>-l CjLiijjJ v_ili>Jlj ivaUxJl lIjIap^jiIII j^Ij 
JlioJl (U^ (_yUi t Ajjil^aliVlj i^Uij-Ml ^j-ljJl {y> iwi^Jl t _ 5 ip oL<Jl ^j^J j^jIj 

«_sLi>- 4Jlp c ^jpl (j-sflj (_;» ti>J>o J /vSJj ( ^>-jJ_5j_jXj> i_iLi>- i_ij — it<Jl ^ iii-l>- 
4Jul Jjr_ " . .il ^9 s^jUJl <U;_iLul) i^LJ^I ,^5^^ cs^r-jJjj-V 4 -*l^- i-ijJ>^-j j Ji L<2jI 

CjU-a>jJIj iiiLali'b/l ikiiVl iLpjL; L-L-l b?y i_ili>- CJi^SLijj *t>j$> Jii 

SJjJ>- J—^Uo) JL>-iV (Ills' dJUJlS' t(\*\AA tJjLi) iLu! -y. oj^-pj ti^jJ' jl 



UY 
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t\ i\1- • *U ,_■>- j_JL^ *~.Ui JyUl J5l_)t Jul. v^ytJl oJg .i JOi _ \ 
j&-j \'\\Y (»U JL. ojl_$J. US (Bois, 1957) oJLiJlS oUl^. [& cJaJjl lili>. 

. l^j Food Security ^lUl ^bU _,»■:■.,.»/■ -b.^ i»j^>l» L5b j^f&Jl «JU>Jl 
iLiJj j^iLj LjS'j^jj j&wJlj JL. j>j Ubj_;jj») < _ jS Sj J iSll J_?-LJl Jji Jl*3 _ Y 

liJLiMj tiksLJl jlkoMl oL^S ^y ?^lj vV^i jr**-2^" ^^ J^*^' 1-iAj 
«j^Lp-1>^>j js^^au ^yi aJLp i_JjjUj i_ilA_>Jl oJL>- (♦ilij L ^e- JIpL»j viJJi J5 i «LiJLi* 

i. lJj-LJI ^jjUI (3L**l ^ a^j 'wju i-J^^aj tiUa^l l«A* ^y oli>Jl il)l iSJbJlj 
cjI_^*x Lg:: — a ya^Jl i»«^»iJii jl J_»L>- cj|_^i^j iijlJj>-l i>_j>»jjli]l oULSUl i;.1->y ■• jjis 

^y Jj^l UAJ ^yS C-iiAJ ^li*- Cj\y-+» iiJa^Jl CjJLjJi ^Lj-Jl (1)^1 ij 

Jl \Wh y, ijs£\ J dUij >_Jl l^-i ^^^^1 ijbf oI^lJ JLkJl lJU J^ 

^ • ■ , • • • _ptj OjJi Sj.yL; jjL-? 1 - oj-^'jll ^JLa^Jl <^->jlj5 -j* «IJ JL»j i \ 1VT 

V-J ti-Ua>jj L^LJIj^ (>• '/A • j o • -jjjU ^Lo aJ_jj Oj.-ji- JL«_i i Uajl -^j*>LJIj 
^-^\y)\ VrL^>l <:..A«--^I U5 i"M • jLJU ,yj 7. A ■ Jl >>«^Jl ,> Sjl iJl 
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^1 SjlSCll oJL*j (Lockwood, J, 1979) "/To J\ J^ <~h jJJij *bl>. UU^JI 

i<JiL.> jl 4jLp^I ^ ^ Ur o cjU^*j» Jl>Jl **Jaj 1$** j<jJu>«jN ajj—SJuJl iikuJL cJL>- 
JLitip JJl?- /j » Jb*^ /r^J ' *i »f*" ^L—^J^J ol ,ohi'< /»* Ifc-ij <U*jl_*Jl 4»waJl 

•—"'j-J- 1 is* **"'jpLj i_* p J ^' i>kL* pl^O V^r*»Jl LfljIjliUl JbJb>*jj iSiiUjI ^aJUaiJ 

jklx*Jl J p-fb jj ^ ii~»j SUjJlj -jjC-jlyJl ^j _jJ 5jU1j ( ^ ^AA t -bli) 5:U^ 
iib- ^ i_sli»Jl ^-»jl^ -j-o JlaJl JJ oJLjj ol»l_^>-J ,y UjJ>j l^k* jiS^ll 5jJj^>Jl 

i_iLi>JLj <-*y<j U~» eL-jjJl J (j^j jjL j L» ^~£ L_gi\» j-^kJ 4_j^iU _ V 

J Jj^-a lIjjJU^ a_>yj Al /AOj AY /AS AyA J aJUI ^wl^l J*^-^ ik^jzjl 

. CjL-*~JI lTjI^w. ,y SJLjlj oUUaJ Cj JvfJi ^ 1AV »U 

t^ jjj i \ <\ AV j»U J dJJiS'j ^ <Wo ^Lp. ^ L^l £. .JU>JJ . JLj-^Jl c^iyJ 

jp Jji -j_. jJLp ^ JUj-s^I c~^_*j" ^ ^AV ^l*. ^ji . i-^l j^l o"5LoU>Jlj 
OjJj- -y JS\ ^» ^l°j>>^ Vi • • oLU^ *■**■ £-> ^ iJU>J Jsr^J^ J^ ^i/i 

L^»_*! tili>Jl ,y> LpIi^I jj>\>r!i\ cJjJl ,y ijyJl s r-ij^' V^ 1 - 1 — fr^ - ° 

li* ^k_Jl Jpj^ fLbxJI fJ* j5Jj i^-^ oUJl ^ v_sLi>Jl o! J\ j-J£ JsNj 

. 4*rtj _ji (_$! Jl iJ-ft <U>«-^» jJlAo^ sti-j J 

obJl ^ cUJlj ipljjJl Sjljj <«j">>-^ tiJJl ^'j^ 1 ^—* ^ /^^ ji-^J 
itJi i,U».j J.U../SM a>J-a* l^'^l jJl IjUJ jJ\ j^oJl ^y*; i^UJl *-»l->ail 

oLJl jiL-A. Jj*- s^jJU>o. jJpLu ^-j- J^io"N oULjJIj sU^^I v^b-l— Jl jl 
>L. J,_po- J) J*iJli ^l jlS JLJI ►IWI iJljl ol ^i ^«j <^A^ c^l) 



ni 



_ySji 
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CA Lg^Uj^ jj^LJi Jlaj (Desertification jx^^iV, ^yu UJ>) ^J^^o Jl h<^\j 

pUaII i_s* f^L^' ^^J JsLIj oibj i _Jl& IxjjXi jlpLj tojLixJl Jlp jlpLJj v_*U>iJIj 
jlsLo-Jl J i^U- i^ljjJl ^IjMl j-L^5lj JLJI dLj-^j J 3~l—!l UjljiL 

. ( ^ T *\ "\ I 1 i «^J>>vo 

ojj _y>JI <uJo /y i^JsUjj <U C— «/»jJ<— j (_$JUI JjJLUI Ja>«julj tJUbjsJl ilol jp- ,V»J 
J AjUU ib- (j^AJ Jl (jpl Loj _*0<\"\ »U> J jbxjdl ittla^) <d C^yul« tio^xjl 
^j-iX; ^<JU>-j (YSV ^ t N ^^1 t^JL^Ml) 6L-CJI -j* Sj^ :>Uu4 SLJ jj *IJlAj| 
yrjjbJI ( j» ijL^u Y • • {y> Am Ji_ xj dJUSj SSCa ialaLo J <Ua>l>- JbXi i_il_i>- iJilaXoJl 

cl>-b-j ^jiluJlj £_j=>Jl •>» ^Uj>JI ^ 5j-^ :>I.Ap! slsj J} i^j! _«>Vi £ />U> JjLJI 

(JjaLUJl ^^ixjj Js*u C:.f>jjuj . U<aj I jL>n_>sj| 4ril-T'. <u _*AYY pLp JjJLi i^iLL»- idJL5J5 
illlSLJl -_yi j^S iJbP o_p! c _ 5 lfi j»-b>j _a\ \A\ *l& J Jb Jul <_sIjL>-j Ja>tjij SjjUi^Jl 

• c^^ 1 £5^' j^j t3'>«Jl Ji 

oUlj^l JS'M jl£Jl jks^lj .ib- J-5^io f-lJJJl Jij _* \YA<\ plo J 4J cu^jju 
oUtJIj t.lj>cj>> oU-j^o cioJ^-j (H-^H (j^O— ^ c~JLiij Ia^^j jUtJi^ll ljIjjIj Sj^^JI 

■ U .,.,>. i 4-ujis *4*"J CjIj^* 4>*jUo iIJj^LjiIj Oj^aJlj nL^^-al 

«up gZ ^L-j. oLi»J \ <\Ai _ \ "\AY ,y SjiiJl cbb^ Obj_Jl Cwi>; - 1 

-JJij t t^j^l CjLILJ i^Jli>- t±Jj Jls- «j> _ K; S' J-X/l; i^alUxo jlkaf ( Y A • ^ys ;\^0 

Ia^I (_s^>4 (JjL5 cJis-jj ^jjJl j>«j i-SJaX* oUcjIj dJUij ojIpjj jjiLoL53l _ ^ Jj! 

. iJlj^PxJl 

f»-g-X-a C) j^lo _^>ij 4_>tijl ( _ s >_jiJl -^.ai^llj i«_uJ LyjJt* (j» ji— 51 i_»Ia>JIj jit! JSj 

Lwj oL<dl (3j_i>-j i^"J^ ^y~ oUIjuo Jl (^il U^ i_j _ji>iJl (J5 _s oLoJl ijl_j^> »shJ 

i <UjlJ»«JI ?7jb-- oljSL*x» j»^i C*«-j]j *jj3j>JI Aav'IjJI y^i (,-£*' i-J J J I ijulta <L>cjl 

*JL«NI ^ji-Jj UrJl JjL-Ji -^ o_jJu_!l <...i,^'i _pxJ vJLa_>JU Jb Obj-Jl lij-^ Jj 
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ii^**! (jJaLa Coils' pIj-ji jjlidl ^— o oijLll jJaluJl ^y S^Lc- jUa^-'Sl (iJDj gb7 
^[Ifl-Jj La A>o aJL^_vJ| ojjUl ji>L»_!l ^ «.a./aJb ib_J^Jl jU_>-b\J ^ -.•■| 1- 

Land Subsidence u*>ji\ -tjtfll - 1 

Js>jy l^J} liUi t5i3;» L_»J__*Jl <iL-Ja.ll) i^aaiIjjJI ^j) JU-JL&Jl ^^__j Iodic- 
ijV'j'j/l 7^>t)L_Jlj JLSLiVl ^ Jj wUJl jj£_j dJLli ^Jt ik-Jyi LjJl£- i«U_JI ^LJl 

L$Kj cjI^^^Ij a_JUJ| ajJjMIj y^xi\ Ji» a^jISj^jJI JlSLi'Sl ^-^L; ^Jyj ^pi] 

Uijj<_j jiSl <L^_>Jjlj <LwJa_)l *JjJl <l)aSoL o^Lpj 0^1 iui»?t« (i^j—;-^* A^-lj 

. Aj jv— *«Jl ii Jul /wo — ' Jt^h^ 
i_S »s_JI oL* AJ ^<ijj<_ilLo Ls<ajl AJLj jUasM Lgj " ■" ,* ^xll CJ^SLiudl /y> _ i_j 
AJLJa SI C-jtsj oJ~»-ojl i>.^ ;u jl jaP Lftjjyi J^>- J ojjcj •wo i j jj^JI aL o jl ^>r-/T.)l 

. <U9-J3^JI 

jlJL>JI Ijla jfi./s'-^ LoJ ilpj ajl&j SjjJLxJI AJLjaJI il)»So L>J_c <w>U^ f-L_«i jUjj—J L>jjlp 

Ot ,«iljJlj lAjJbJbJl Ja jJ— ..->Jlj (i^iaJl ^yl* j^ 23 " J^-^ /^*^J JiJL-S i_Wiil f-Lj! 

.^UJl C-ijJl ^ 

aJU- ^j olSCo^l jJ^j A;_ukJl jI jaJI Jji f-LJl i^x^j ,_sJL-«Jl Ja_j-_gJ i^jJLi 

oL.o II A>Juu> (JIas- /wo j* 5>tJa— Jl (_}ji ( 5_ s <aaJI •yi a5La*« CJuiji f-^J (»-V. ojj^s— Jl 

. ^>r.ra 1.11 iJU>«j i_ij^» fUaj (U-C- tJi^P 5 ' Jj*' A;j>iJa*JI C^>tJ 

AjjJb>- oljL^J^ L-C-^M ^yJl J^Ul ^ Janeau j^ oju i_^>_^ _ 

■yi JbJLuJl j^oJj jJJ <_gJl U o ! fJuLa AX_j J^JI — uaj jJaj (j^— 'I '4^^ fj — ***^' l J > ' 



ni 
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J^ cJcuL-S UJ^ cillij pU-1 ^UcJ.! syt* jm £■ p-frJjU J^-b olSUl ,y :>0* 
. OJlJl Ja-j -j* JiA T ■ • j>J -Uj Js- isUiJU Ljj li-ui ^ jy i 'U*- 

ioi -^ i_»i«^ SIS oka- a_Jj H"W fU=- j^ ^ iS-^r -A-trf^ ^-^ - 

. jk}\ J^ill ^ dili ^1 US' aJK^II Vj^-* 11 J 1 ^ Cf l ^'^ 

K:, i. i^Jl 4^-t>UJJ 4....... IL iiJLi jUa>-t L^U i_Jjij jJl cj!>KjlJI yj 

JUJ- i^U- oUa~>~Jl .UjIj '^Ul ■>» (i jJb>Jl JUJI) aj^JI J^Jl Ji^ ^ 

SJL»^>I <3j_i ilJl oJlA ^^-i Up»l5J *^-J hu£yj\ 4_»^waJl oLlU_Jl aJL>- ^ij 

AJaJaJl cLU." i— i*v> aJLj tuliL-^ ,_,)! J^-xi *^'- tx^j^l ■^ ,, >^' fjLiJ ^^J aa*j«i» 

. Surface Active Layer iUJLjl ijJa-Jl 

Iajl. L^._, taL^Jl jl Jjj~U aJL»UI ■_,... .jU'V I *- JUJl dUJ^j ii*.jUx_. i>>-^J_^: 
J^i» (JL* j-i«_~i cjUU-jo ^L-iJlj .Subsurface Tunnels V^^ 3^-^ JtA>- 

oLJlj rj>^l Jr" jc^ ^LaS" ,_^b" SjjUI AtJl ,_,» aJl^JI ^IjNl ,Ji*. 01 _ 

.l^j aJx;>«J1 Aj.fr.Jl ,3i>L<Jlj AJjLlaJlj 
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j\ CjhiUlj l ij ^ai\ Jx53l \ayt-^* J>\ gz'x 0J jJb IJLftj i 4j-Uj>J| Sjydlj iij>cJl 

jUi -yi Jj«j; £jL~l\ ojju j i *>->> Y • j i • ^L* l^-da^ jIjl>ji f-jij^p ?-ja*a. Jji 

^ J-UJl .kj^ j| JL>J JJL1JL.J (.^_» ^ JSLij £jJUl ^Sly) L^yu" jtLJl 

. jlJj^Ml SOj oJi -rjLJAj aJjLLJU Lajlyl^jilj JjaS ^-Jl i] Jixjt*j| s-yLJl *-» 
•y> L^—g^-lyLo JS3 <kj\j \JjJ>\ <^^Ji \—fLts^j Uj. 5_pLJI J^ y* >JL£ ^ ' • y 

Powder Avalanche ^Jj>~~j> j\ lSjL* jL#\ JSLi ^ JjL»1 Ji iJy^i]l *» ^1^1 

. Loose Debrisa 

^JuL>- jLf_!l J5^i ^ ^y>«xJl ajJlU^JI J^3l JiiJ i>^ iJbsj ^UL)i5 t^LJl 

ijJL Ijlj-^t '—™~> ^y^Jl OlS^ <l>i_j . il>l£LJl ^ <-J^>- liV^- 4 c5* iijJL> «i Lf*^ajw oL» 
■^fc-j cr-J 1 ^ ^ Jtl^-Jl ^ i^l*- £J->jVl <> j 51 — ^ Vr~iJ t3>Jb c/L-r*-'- i> 

tw^J^I iwjL-j^I 4jJU_UJI iiycJI ^y j-^a.ya. -^ uJI iL.lj Al Usj Ua JJU^jj 
JjIjIj pLullI y^-ljl urr^ -Wjp-J i_-^-Uaj 5jlyJi A»-ji ^ J-Liijl vIjjO^- _ I 
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^iwall J"5U L-ijJl £jkJ>\ Js. ^LpNIj V 1 "^ '- il5 ' c^Vi f 1 ^ 1 f -^ - V 

Lj-Ij' o!*>- Jtfj oltL-Ul ^* Lfc^i-j (3^1 ^-a-^jj tyW 1 pL-UJj oLUil jL>*-S1 

. ajJlJUJI cjIjLjjMI iJUi Sibj IgjLi ,y 

jUjJI jLiJlj hSjUJI jLfl'ill L-jJjt ij-p^J Jl tfJ-M jl~*W j^-ijj 

^1 .ilk Ji. ii_tCo oL-ljj. C^J JLii ijiUill olfc JJa-JjJl jUa^bU \Jalj 

^uLLJl JJl-j^ ^ iJ^I «— L-^Jl ^iJbJwiwaL; (j-JLJaJJ Chanonix jS^ ^ o^J 

OjJb- •—-• AJU_i^4_ll jla^Jl i->-j.i Jl d- lj *<-J ty \js-^ cjL^uIj "Jl oAa cJiLit Ji5j 
jljSij (Eyre, p.m, p23) L$ijJL>- ^l—t ju»Jj i.JuUJl oljU^lj oli^ jrtll 

: JL U*i Ji*3j Lj^ jl»JI jl UjUa>-^ i^ycJI ji^liJI 
oljL^J^U ^>3 ^-Jl JL3JI ^loai cjj-J Vis-^ 1 ol-lAJl J^ JiUUJl _ 

.0^1 ii_jj^j>^> j^wj L./jii:Hj *>-lj) tuL-JI J-i-jt SJiXftjJl 

oUtil «-« JwiUi. jl "w>l ^ i>JLwJl ilLw^pJl jl t_.i./ill -yi 4JU jl_j*-1 p-LiJl _ 
jtU_o ^1 JjVjtJI ,j-« 4j»1»J lHJSj l £jL~Jl Jjls ^^U ^ J_JL>J| jL-^M I A-£j>- 

.AjjJbjJl oljL^JMl tuLLo^ ^j 
^ Skiing jLUJI jJLp «Jjdl _^y. ^ ^U vlJUi ^JLp Jli»j t LgJi* Sjj^kiJl cjU-ji 

HaZ- jUa>-l (jJaU* ,_jil (^^IjJl rt^-ij j^i Ja3j lA-Soyi'SIl jiljjiS' 4jV_^j ^^^1 <JL>- 

^^-"Sli j^JLJlj l>=c ji»L_Ji JiN jjjVl ijiJl f J ai^-lj Uj--i^jj ard Zones 



1x5^ v.-^ 1 oUl»U_Jl dUJ^j iiJi>uJl oLN^ll -^ lijJl SJU-iJl >lj_>-SI1 L^ >^--»/"" .jJl ^^W 1 

iJb- jJuJl ^1^ c-0*lj Iju5 J ,^UJt Sj-i* Jsi. Jl oil j ^ ^^A f U jiLj ^ Jsljt ^ JJij 

. JiJl 4jj=J JLi ^J, ^jjj^j cL^l ^jJJj ^ odt—; lull oW-L. j^lill d^j LjjIjUl 
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j=/lJI ^ta-ig jUaijJI 
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J"A^- ^ i-jLjJj *^L;a^ ^Lc* 3 JJJ**-^ ^5* ^ jJ ^- ljJI A^l_)-Jl ,y ij^J^I »j-i*» 

l^^k*, £. J*liS ^1 ^jJjj.XrfJ.lj ^^ jJjjiJJlj j^r jPj^-j (JjL^I *~j^l iilpSM 
•y. JbJudJ Ui»_^>j ir^J .J I J»LldU ii_j Sj^I J*^ *L>Mjii_<i iXuoLo ola'sU- ,_,» 

. iJLJ^/lj iJlj^l sL^Jl I4JU Ji*iiJ ,^1 iJLJl f.U»Ml _^<J ^ J}*1\ u—3 jJl 

it>-p- t^T (J^>^ ^O* 1 ^ ^jf" T^r^ ^i* ^J**^' IjoIj* *JjJl -J^j UJlbe 
•ijJa^l jup Slj ^--i il)KiSj la* .,1? ibjii ^^1 l^jbii_<i ciL»l*j (-flu.^j I^S—^j JLiiJ 

1 g . ^1 ./i^ ^J jfjljjj C-^><J /** il Jill <U l jfijfC^ L«J « 1 ■/»'■»- » <U>«JLico ^Ju l-e^3j 

oJLa JiaJ ijjdl t g; ('/'J^ (-5*^' ^^Jl jj» OLj^lfl { JL- c- jUa^-1 -_y> ilDi ito^j Uj 

Soil Erosion :it>2JI i»j-*j — • 

^ ^jij L« (^yl oL_«j jUa>ilil oLo >_9j>>j /»Ip J5 ^yis t IgjjjJap^- -j-.* JbJJ L^La 

Oj~LJl j^ <j-L_^j Li_ji^ jJUJl ^^jLw. ^^U «Ju*ai~j ^Jl ^^l/'ill j\ villi ^^juij 
jXuj (iO L y <. \ <\ 1 i c. ^iL^JlJ^) ^U J_5 Jj^xJl y. a5_i) to ^y>y^ il5L_7 jL^Ia 

\rr 
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tu> cjUL»_j«J| oAa JoLiJ ibjj, iS^JbxuJl j- j. <i Il (jai <L^j*ill oljL^-J^II oUL*p_j 

ojUTj JUh ii>o ^^b ' VM-Jl ^UllwJl iJljl ,y=- Lw-L-1 gO i^-Jl lJLISCI 

. ijjJl liiSU; ,JLp Humus JLj jJI { yuL J*jo _ 

Lj» JljJ-Vl t-J.pl i_j ^jo\Zj> ^jAs~jA ^ *J>JJ ijSLjl Sj^^l Ji*XJJ 

: Sheet Erosion (a*.*. **h,») iJLfaJLrf 4-uUJf <L>aifl - i 

l^j Uj i**Ul ajj_JI ^^Jfr y ^*^ ^^^ J^^J *-^i\ (_s^ "j-^l ^ ^r^iJ 

^ jjl ^Ijpt ^ i^-Uj iJlkiJl 4j^c1| ,>■ (jJ>i»l*0 liAjXi-Vl -U>tL»» - u 

jt Lk-j-^. IjlJ^l ^jNl jJL^Jj (cUl) Oij-^'-J J- ^ 1 V^ ^-^ Cf" 1 -^ < - s:J, 

(tA) ^ 

^Lj_>Jl ^ «j*-iw» JjlJ-^r ^ l^-J* »j^ oNb- ^ (jjJl oL. J*-^j 

^ ,j-L_i)l iijA^a) tlUij i^-JwijJl oNiU-Jl ^xlki f\M*^*\j ijjdl -U_i Jjju jjJiJ ^L—s- ^ ( \) 

iW/Jl jJLj Ji* cl^JcJl ,>• jap ,^-U iU^NU (US1E) *-JUl Ojsll Ji-i SJiU. L^j .Ji-Jl 

. oljJCL. ^ Oils j^j jlJ>J^I J>J jlJ^Vl Ojlj 

jji>- ^iiJj Vj-sJI ^r^" ,> ! j*4 : - Ji • L s» JI J*~" • i ^ yu ? JI Vij "^ jtluJI ^ U=r j*^' 
. /JJl JiU (lA) ^ ; Jj^l ^ OJDi ^ US -Uji-U I+^^'J jW-iMl 

\Y£ 
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. "*JjJl f-Lki ijjj- 

cLlJij ojix^o ijujIs jJj ry^"" *jj-U cjuLi si *^«-*i t y^ y. jj '' &* syj • W~° *jlj> jJi 

ajjjClJJ Sj_/J| ^^jclJ v-^Jl ljL^MI -y &UJl <u_^J *i^l ji>L«_ll ^ jSUJl 
<5j ^ ojjlj L$i>-_4L> oL^.1 /.Ubk^u-l -y. Salinization hjd\ ^ *Juxll ?xioj 

dliiS - ijjJa^ij OiLjLJI jjJ_»- l yoL^£Ln\ AjjavzI ^>«~J J*»Jl (3?*i I— «j» S^JsuJl SjjJl 

. (jljjVl i>«~jt «-»^l (Jl (J^>„ 

,y> j?S ^j L^>J-<J ^J^ jlpLj LjXllj oLJl Jjl^_i^I s-^, if\ ^JJL; jjJ^j 

u Ijr^ j^lj ■ Jlj*Jlj 6b-5li t> JUJl Uli. ^1 Jl^ l*J»ljj Jui*: ^1 Jj Jdl 

*L2i]| A^»l>- ijjJl ?J-*j SjIjj ^y JlpL«j Io_j) iJLilJL^Ij iLcljjJl cuLsOjixjJl »Jl>=i^j' 

• U^ V<^ jy>* j^ijlj <<>! ,y ^^1 (^Ijl Jl i5^Ji 

"^^J .«* Ji" jJ' ^j^^ 1 Dust Bow' jM 1 " ^'i jt.iik> ij-dl 3j>: JLc ili-'SIl £j>j\ ,y (^) 
^ ^"^ ^'j* 1 ^ <^Ae J\ ijji\ .^ j, l^.^! oJbti J3j ^.j-.Vl ,j,>Jl -k-jJl ,_,_* SXJlP 
^i iY^ 11 , • • ■ ^ i_»-U. ^ /.IT OL jOi Jij i\ • _ll Dj-SJl ,y ^LJ^iJl ^ ii_^ ^l^ljp 
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(lA) 



pjj ljj+a 



■*..■ - ■ : ■■•'■■'•■* • -irW. *«■ ■_>■.■- 






'***■■' 
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4jj_jJJ ^ Jl oL o LL>xj -ja JjjlJcJI «_ijj <. <jl£ j-JL-i; 1 j~auJI ij-it - obLJl SjJi 

•j*. o>JL«ji jj^Ujj tijiLiJl iLii Sub Soil ij>Jl ajjJIj c-i ^ll jjy xj> L^*aj»uj) 

IJLjo l rJ>J*J\ *UJl (_5j^-ji ( jAi><Jj ^Is- (_5jJl oL<J iJLcJ} (t_jA ojj^>) i_»j-j9 Ol yi 

Roots Zone ^jJi^Jl f- j^^Jl £tk^« ■j* 

_jt t_..l,..ti_" isUJl «L_jjlJUJl ^jytJU ijPljJ-Jl jIpLJI -^ _ r -^ ^^-i ^-J^ 

^ JUL«j ^l jl>L_<Jl ^J v_iwJl Jvai ^ iv'l^- i-'bjAl 4-pJ* ...... II iaJal) JolV^aJI 

i>x^jj I y>r..T,— ll Jjbta il^Jj 5jly>«Jl i>"_p /^j' ^-^< J *^ ■ ^*^?«— " oLuwl ^^1* W^JJ 
4^-lj ^y U JLie- ^ijjo *-yk»H\j ikh>c» aJL/iI.,/? J^ ^1 ipJtetJl SjaJaJl Jj>«3 viJUJJ 

' ■*-/•' 'j lgS« ,^.7j Ig.l ./tr, Jj fcXj ^Jl i^JL. Jo j tSo\ 4 a ■ w i *^>" II flj^tvaJu aj , ; .«i 

. ciUi Jju ipl j^JU Ija-^La^l 

.sJUSj ti^-jjl j_^»^J AjwJ^I L-A. — .i'Sfl -jj" ilijixJl JLaj tJLjjZJf Cl^lj — —*■ 

^ :>L>- LiJj^j Jl lJoJj Laj 4*JLm dji (ijJl ol_^i ^ ^yili ( _ s _xll t ywJl O^^aII 
i±j «Aj ^ js-^Il I^JJ^ ■" 'I -.-">- ""j ii -ijJl OlJL~<JI i_oJj viuJl^ i if-jj L<Jl JfJaLjJI 
■—J^p- pUt CU_j^S3l *ij* ^ 6Jb- Lj^Lo i)jO_U |JU_*^_« ijjj iij Jb^j JLjj . <j^I 
JU ,.»ll ^ JjJb>Jl J^-b i-Jaii iij_J iijj ,J\ Jjjl-Jl Ji-G ^it L_aJLLP ?^-l>Jl 

<Uj_xJJ Lol i jjJkJJ Jj tijjl 7 tiJjJL?- jjj. (_Sil La « cC^J_^SOl 4 ij-U /j-o i_j_^_X>J|j 

jL>-jJl CjIjSj d)l^laiJl JaiL-j tut iv»L>- i— iLJL) S^r-^ ^^-jJb C. ;.;■■/»! ^jJl kljtiLJlj 
Jl cL^JLp (oo.Yoi^ ^ ^1<\"\ 4(J% ^jJ|) 0) J J i^Jl _,_;* JaiJl CjI^j 

( JLc 4-^ilji ^i J . 4_J jJl jj OjJl3\ \^J , ..._ " i_ «^o t_ilAj /jjo L* jjJI>- >_i| ^al U i^Jb>- 

«jy> j^j jL£ J53 /jv^VVA iio JaiL^JuJl Oljiaill oLS jl JL_ ^-j (SjU) OjJ>>- 

.jjjp^ji _po IaJL>-j ojjS^JLqjl Sjj_^>Jl ^jic 1 JajUu <-i-~ > - 

Jl o^ jj J3 -c5Jj ju-jcu JSLio Jai_j gjujV .JjjVJl ijJ^I Ji <JJLiNj 
i^>-^l ^ L_ $Ss- J-^ . 5 -,,. . o Lo J^>- •jj. jl i—jj^ill jj^_5cJl \A»—*$ «jUa.<Jl ^ i- j^xll 

<0 jjl j t . o ..." t- >^s A>.>.. — * j jl JasLjj ^Jl i i|,,All i^jIjJLi _jl _)Ua» j/Li <UaJL_X>^ iJ_»j^ 

. ijplj^Jl jJaLJl ^j 
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^j AjjJl <>y»J y -JU<ai <!)j.» _jl JLai_j *-*L«j JjJS' Jl .p-T y jL-jNl OlS" jl 

,_,» l>-l>-jl ,yJl cj^K_JLJI dUbj i o... fall \ij^\ JSULJ J_ ? JL^- II £j>j ^ JUill 

,ji>L<Jl JUj Ji-o (JUJl -y> Sj^iS" jfaL_« y* I4JJ jjfaiJ IS^JU •jSCj jj 4__4jLa( iLs-yi 

(.j^io-l L.JUJJ dUi5_j c Igjlfa •_,» ji5l i^l SiJl JiL" ^U^ Overgrazing jiUJl 

vijUi ^^pj ijjfaLdl dJUb y <>j&\ jj*-±-j ^l ojI ^1 (jJJcJl ^hULoju ?j~»j isj>\ 
j-iL» J-^^-j ^y J£ 4-JLp - L * I *i (i-^l cSj-—^' JI^mJI IJLa y Aj.l ,.,.■ iTjUjiL— « -^ 

^ juixj y^l *i1j ^ L^Sli L» jLjpAJ oL^j^I oLaL~J|j jj4»Jl jp Ul 

^y ( *S^>»_d! i»j}Ul <_aJLiuJl 4_;>-_Pji5JLJl i_JL-'SII jijlaJ (j^t <iU«J tLg_»lj»«Jlj 
A-juljj LgJL~~> ijJl ^y^p Js>Li>JLl i~*j> ~Aa>- *-*0j V>-*l jl~*Vl y Ji>-'SM ** cUjiii 

. l^JLc- SjjJaJI 4j -JLjIj <Lfc-Jfaj| A«l ijJI ijiljij 1 fl ..rr^UajJ <j*jjij 

. jjajJIj iijj«iJl ,j^ <>jJl AjL*>cj iv?l>Jl Oy^l ^yuJ jW^ii ^jIj L»s*J 
i »-j^LJl j^^p oLjJI d\jy>- ip^>i (JJL5j J"^>- ^ «L<Jl •>* jJts jt^^! J*'-^- jI •-*•*-&; 

ii^Jaj i*-lj Jpl <l^j>jy> jj L*P 7.0 • A, ;., iijlJl 4j^_aj ldVJLwj) ( L_JLJ4j lg: >vjUj 

jl t^-*" (\0A o s,<. ^<\Ao t(J iUl) JLp-jjjJl ryJt^i\ jlJb^JI oUJl ^ ^j-^Jl 
t^^jj jji^LJl i»jii>- !ljlj» y Ploughing jjyJl LgJ *i_i ^1 4jjjZ&\ i*\j^\ 

><juj liiiis - iSjyaJl o JL_a>j , 4j_/Ji y l^jj-id iojtM <~j>^\ <+Pj-ai\ L^sliapjj LgJL^-l^ 

: Slopes Terracing ^j^LuUf qujj^ — 



\YA 




J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^Js- oL_^Jl i_jL*wli Iji^Aj tj^Vl (r-jjUl) «i-Jl oLj>tJ <Lij-->- ifc-^ej l^Lj. «jL* 

. 5JL>Jl j^—f- 
7-L Jl oL_>ol a^ J^Lx-JU ou>tj'! ,5— ij 4jjLSx_« ij tiso (J >— t soj i-L>->«j jL-^Jj^I 'ja 

i7-Li_pi LgJ Ja-iJo ^j-lJl isUJl «L-~£j isU^Jl ji>LJI ^ j*-J> j-Jb cjIj J_SLujJl 



.(*• i 



LJl 



Ajj^ajs iljji >-tf.y..-...,a"l ij'jj^l i)jii i-i-j^ (jL*^l (.s*^) ^L-^ 1 ^' fr ^Ji ^^ i^V. 

t^LJl jt—s-j^Jl i^yJLiJl) L_iw9 *jj^— ll 'jlj^- ^rj^ ^ J-^j *— ^Ij^Jl ^ij-^' cy 
^ L> y^LJi JaLLJ SiLij ,j1p JLeL«j L^jjS^ i_JL>- ^1 tpb__Ji IaJa>o (mJj (\'\*\ l _yp 

. Soil Wetting ^>j^j <J& iliiU^Jlj \j^\ 
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•i5h>:.i ' <C&\jjJ r-jA^JI _L>-' ttljj~U 1 Sjj^p 



C 



^y tiJJiSj iUjJI ,_^ji-j J?r^ V^ ^' ipljjJl jiaLa l _r= ;!j HJ \zi^l\ J^o-i V~°W' 



i_r 










0) a~*2 
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ot-iJl l-i* ^ i^.jJU ij^>>4 oJUu oljlJ i> iJjjJl f_^j cAiJJ i*S*5UJl jU.Ji'SIl 
cUjJI JL-wJi iJt-W ^J^ J J* "J^ 1 i - s '^ ^y '**?" ^b i> ►*>- 

A»- jUJl ^i»-lj ^J *->.>» J-fr-> *i^> J^ ^U-iJi J^^Jl ji>L* ^jIm ^j diliSj 

.l^il*. JL»JI ^jj Ji>-M tij>Jl cjU-I^L 

Ojjls <_5^J ii^LiJlj Vdj^ 1 V^b^l ii^LJl Ji-« v^-^ 1 <-***>^> *-^b^ 
ujjkJl u^bj otA^I iPb ^bb ^ J 1 -*-^ <5Jb^ L**»b!j p^ 1 o^**^! 

. ijyJl *b>«**ll ob-ljj JLfrljjJl ^b^l ,>* jr^b 

o J> JuJl jp^ iiLfcj ii_Pj_,j*Jl S?-L~Jl -^ '/T • i~~j i^l nL)U» ^j-JjJ-* y>^> l^b 

(YVA^mot^) 

ijjl J i_^jJLJl S~J SiLjj -JUJl jUJ i-JUJl j^l ^ 0t ^ — :J M US' 
a5L^I JJ djJUl ^^loi^ ^i oL_o iJ h\U\ i~Kll j-%.Ml oiLjJ i^ 

.OjJu/^xrAjl 

oU^^j cjrJL^ olijjji r^^ 1 (^-^"-J '*iA-^' (j^b^^ «-»^~J 1 a"; r^i 
^L-i ^ is^l^ J JiiJlj «JLdJ ijJbui OjOj icbi^ *>JU» j-^ Lg-L*^ ^yjy^ 
l^ijJJj L^Jy H^J Ifij— ^ ^LLiJI <- r -j~^ •^^ «^j^^w> j^ ^1*3 ^Jlj ^-"' 
i^^sxj -y l^j^\ ^y^b^ 1 ^^ tj* Wr^ '(j~b^ s jr*HJ Js-L-Jl i*^-b> ^ L/»l>- 

• <Jjj^* *^^iJ SJjlJI 

«^ J! ^Ijj (J lij tsJUlj ^b^ 1 ^-J^L; fLo^l J*>U -j* dUij . l_0-Ji i*-b 

(\<\^o tLy ^i i^rb) ^Ja-Jl J^ c^'^ 1 
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ifj> v_^-i Lo \jj$ ijJiZjJ\j *-~oNlj aJIjjJI oliL^Jl |.lJLii-l jl dLiM 
l_^jLgJLJi Jl« KJ^yA o^j*^ ix^^'y^ <j"j**-> *ij^' ^J^ -^-r'V ^-^ jU*sM 

jUJl IJL» ^y -jj-PjIj-Jl V 1 ^ °jc-^ ^j^ - iljJJl J-Vj • ^ ,J d J J ^^-dj 3 * i>* W; 



, J-^ail ^JjJ-S" iJL»-53l s 



SI I f l 



i-V 



^4*-?t*^jj 



*i- 



^ aj^xJI o>J cjNjuw O^i c~A* i^Y ■ • ■ ^\y- y*^jj^ cS\s* j? -L« 
JL^-lj-pl <>-L-_<Jlj ie-jjj-j* (jbsC* <^_j-_L>^jO • ■ ) iaii '/.\ \j J_;L>Jl •j* i_JUi- 

JL=da~Jl AjjJl ^y> L^L~. OSi; Loj^l oUily dU UNEP <--^jJl jjyJ U-HJ 

Soil Deg- i^dl cu>J oLLp ^jjJj. (Hurni,1988) jk 0_^X« ^ • • ■ Top Soil 
^Ij^l ,>. C/«j r^L.) jU£a Oj^JL. Vj o -^ L_^ ^UaxJI J\ radation 

lytj jiS'Vl JjOJl ,y Zilp Jp*J L~J itJaj <L~J <t>j\£ iijS\ hyZ JP i-. .. . ," jj 

J iUJLl ji^ JS^Lj c^U iviywJl ^IjMl £lJ ii->- W»_>JA> jjpUJUI Ji. 

(Alexander, D, 1993) 

t«l»j V cgJJlj ji»_ JL>V • • j Yo • jjj U Lf, ^^Jl iaiL-iJl -£j)\j± ^Ij «UJl 

<L>Jiv-_Jl L^JjJ ^jfiyuj If* j— 9 CjIjLJI 5ji*^ j-C*-^ ij^' y-ji-Jlj.t-i-SiCfcJl J^jJagJl 

jllaj.1 L^JLp JaA~J Ujup l^-L-jS"! lJ Lp JL*Lj L»j> iLjpall >_jIa>JI "tfi jy^ ^liSHcii 
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* 

Desertification ja^lUI : UuQ 

ljLjM oLUJl ^^j hj*J\j h*\j$\ (j^j'sll jj*-^j (j* j>«-sddl <ul£ _^yo 

*l^^_^Jl JJUi *L-J* ^\j\ J\ ^jVl flJL*i-l ,y Sjj-^Ul -tUJNl v*JdJ J5 
<u_JiJ cU_- ^J ^Ml L<-j ,_y*^-j <i^H *-i^^ji-^' U-^J-^ *0--N | J' J ^* cs-^ 

L$Jl i-iUaj L« t3*&>- ,y 1^>JUj Siljj'j *4jJl tiJKjjj ^j^j JU_^I cLL_ ; s««j ^^Ip IfjjJJLo 



*-~*»-j BPl J-*-a*_Jl *CJ _ >Olj ^suJl J-Ljco ^j 43^UJl ,^U Uij-L_>- ^ SJLo^w- 4JL*Jl jkluJl 
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IJj- SjiLj l Js- ^fi J&\ .JjyaJl /y viJLJi jj^j t ^-L^Jl L$J| I4LU L>A* olji -y> 

. 4j_jJb»- Syi djbj oLi>Jl 

SjJaiJl CjLLjJI alft Ji* <jt AjjJbJlj .^^A* ^y iL>Jc*j L_lio i_jyaJ| i^LsJ (»U- 

J\ U)jj^J\ Jvjj U lij i^L>- L.L.J LgJLS" UjU-Jj iy]| J& U-jU> *Ijlju>I a*; 
jdl Fertile Surface Layer 4.„^_-k3l i>«kJl iJLLJl ^j oU>y<\ j_»j j** 

iijliJlj Lj~-L\* ^lii-JI -y=- ^ J, Jaii 1^.^ ,u' j3\ o^J^ <J^ j^ 1 j-^ 
•U £±2 SALw jJJ ii^9- yyWJlj 4jydU Sjj-^Vl yiyo Jl SjjUJl ^IjMIj 

hjA\ wJLi^lj jUJ,Ml £*al ywi_d) iojjl iij^Jl cj!j\>. jdl y»Ui* -yj 

iij-iJlj A^jJail *\j**> j9y*azi\ i.jLjI Ja*»J iJL/aidl i>JUuJl -y hiy. L»5j 

i>JUJ a^-^xaJIj il_j -LJl ij_£>jL) jUolj tOyJl JjJdlj J ,^i - ^ is«L>- jUa^\ 
•yi c*x_sa:l ^Ij ajL^N J^lSLJl (v^iJl t^jvJ JLp ojLJ^I -y Ji_^Jlj ^>t.^...:I| 

i^lst iJlip-o^-JLi d.jJ>o ajj^lj njjPjJlj ^IjjJl jr^Vl jJu^. U- jJUJl 

•y. -LiyJl J»^SMj J-JtilL; iijUaal O^AS^JL. -y ^Uj l ^J| i^Ul JUJl Jji ^ 
0*5l5^J U^>«^ yMl ^Jlj ^ Ji»j ^ JLJt ywiJl bw^- UyW-tj iJLjl ^*A<JlJ| 

^-*ir^j jj* ^ ojlks^-tj <J>l4_>Jl iKJUi .L^j jl^-jj ^l jl»li_Ji -U^, ^ s^u. 
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^s^aJl. ^_j|_^7 ipljjD A?JLflJl ^lj'^1 ,>• C^-r - * -^ '~*^ ' -^ ^ 

. *Jl*Jl *-L>*jI i_Ab>t« ^ j^t^<id3 <utfjjw ijUJlj \j* 
\\\\ fU 0> UNEP 4iJU sj>^JI j_^Ml £»l^J ^ jX^ jS &\S \i\j 

'/.V • Jl>>0 Lrfj 21 J 1 ^ ^Ji^ ^ L5^ 'j** 1 ^ 'j^* y^ yji j>~*d\ o\ 
*^>- ^Li t( JUJl 015L. aJ_e ^JL- Ji* JUL-; y>„j (5iMl ^— ^I^Nt j3L~- 

•j* Ju-JJ JjjJl &> iijii-Jl OjUJlj i)jila_Jl i_^>Jl JS Ji> U^'jT Cr* ^ 

j^j* aJL_aj <L-L*s- okj l^-j&Jb- ,_,« Jul ^1 i_ibi«Jl l^Jji ^ 4.... « .;d] L5 ~*» 1 

,y ^^^dJ S^j*Jl >UJl O O *ij JS^JI ^ Jb-}L, . tf^Vl JUJI Jj». 




4Sjjk± &k-j*j pJUJI ^ j*«*dl ( 1 t) JSH 



UNITED NATIONS ENVIRONMENT PROGRAMME oU£l jLa^> 
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i*Ul SJl&Jl «it£Ji £j JlsJi J,.^ JL» ULyl JL^i, <iUJl jfcLJl ^ 
oL-UJl ii.llto.1 v l_^ ^1p ^IjjH iULJl ^ ^1^ Jj ^ l^ Y^/i_^Jio 
^ j^jS l«^.Uiju-lj jl^iMl £fc»L oLUJl ^Xj yUJi ^i Sj l_, 4-j^l 
JjS Lo \j-pj . iSjJl ^ fcl»L>- cJU i-jU, ^^^ i,ylj jbjL_ji ^Lj ^ ja >. 

t^l i^3i L-*^ «L~-!lj ^Ly*!- J*L 4-jydl oLJL* ^.\ »t iLy* sy_s ajjU ,y>J^\ 

y~^Jl ijj^ ^wto-j t (Knapp, B.1988, pl69) jjajixJ ^! jsLij L^^u 
y>«i Jj_*J oAfi oi L-^yl ti^^^SCJl *lywall *-_j>j»JI J^>\Jii\ d\ LJy- L> lil 
j\ ^~*^Jl J"5L>- i;!^- *lyw> tjl ~4~>^u}\ l^J>\j\ y *;y j^ju yLS i_AJh • 
\^5 (Y Wy» i \<U\ oj_*aiJLuO UY1 *U JLi* dUij cLviUJl *l«. ■y-x-Jl 
Ji*j"j *j>cvadl w -^L»)ll jjUJl y. ^y. j^u jl£ ^jJL.Yn AiJ oUL. c^^J 
jjUJl i>l£* y '/.U Otj t< JUJl J> ywdL! *^j*J| jtLJl SL^f y '/.A© ^>«j 
J_, j^Jl ^jjj (Alexander, D, 1992) y^aJL saj^. iJU- jkL. ^ djJL*. 

. 4lUfjAj y>wdl JlSLil (A) ^j JbJl 



lJL»- JbJLi 


JbJL» 


Ja~u jl* 


i_aji>- y*-*AJ 


JSCiJl 






CjI*£IjJJ iUljJl£ 


jljy>-j JjlJ^ 


j^Li oj>«j _ \ 


<k*iJ OtiS 


aJL»j iivojl 


iJlyi oUlSj 




J^ 




Jt5l <L>JU jiii 
ULJl 


4^>JL> job _ 

•/.o.j \ • y^L. 




^yLo C-J>t) _ Y* 

~^.y <J, J* J* J 


i^jLj jj>-j/y 


cjIjLJI ^i yi 


ilai^ <UU- 


ju»-* JJL«jB 





Warren and Maize! M V V j^p ^^j^j j^^l JlSLil (A) *3j JjMf 
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_jjJb~ pIjj ajjJlJIj ijtJtiJl i-jL-'yi a-Pjaj?^ iiLJl oU«. i ../ ? . l l -yi Li^t 

^Ull j"^«Jl Cjli 4-_-$Jl oltJl _& _^ i_soU- tAJjUl L^jj^Jaixj j_»*^_Jl 5y«,lfe 

_i v^J-l ^-sj^l l«Sj- J-Jl jU'SlI /JLi J^ l^-iS -pL-. L_* 0) i^Jl £» I4L.U: 
.._ t 11 o\ oUJl i-L* __i o~»: jJl sjjJLjJi oL-ljjJl c, 7. ft _-_>■ . olV-Jl _& 
jj. Ecosystems i^jJj5C.^I JaJl J}U_-lj Sjbl <=-j— ^ Jio j»w-JJ lJ ^J\ 
L.j_^ ^y 5iU>Jl <~lj SiUJl i^Jajl iJ &\j»}\ l)I Jj>»j J__l J^-* ,_yL*i toLJ^Il JJ 

.u^ yA jJL5 L_illYV • «_JLJ J\y^\ ^ j^w-JIj s^jl^JI o-l__*Jl u^ ">-« Li^p b. 
•y. /oAjAVj (31^1 4s>-lwi SJU>- -^ '/.£o j5^J il)l L^ (l$_-L~. iL*^- -j» "Mj*0 

4jLk>_Jt 4J_wlj AjUfjJb ,»*w~— I is^j_»jo LjJ 4>-L_« ■jji /. \ • i^>«jj MJJ— ' 4>-Lw» 

O<\A0 c. y "U__l) 
<-~_j «^ilj_il j*^— U il_?-UJl l^ij ilp-l__l jlaLJl ^fijtS ob_j~Jl ^j 

->. ..vrll 5_j jp^lj 4_»pIjjjI 4j j _s tit . i l L _ y v»lj j* I jj— « 5jjbi_« t 3* , ^ J> l _r^J J< ~^-' 

LjJl_>tj|j 0L4JI ^_5_i k_......i ,Jjjl . Aj Jtj t£j^\j 'V^J 3 •— 'L kiJ AAJuita CjL>-jAj 

JU Jl ,-~*i <_«->«j ji *^j><Jl »lj*fcs— II _jL>-Ijj jb xl t y> j-iS^ ^ji ^j>tj\ nUJl i_jj*>_o 
i^jL^^/ I— *jj _ l^iJLxjj <)_,_: Jl ~JLu JLujj i(_giljJlj b_l "Jl -j-o ijJ—iL^—ll ji>L»Jl ^y 

_;Ajiljl _i UJjJU AjJlo-iJI ^iv«ljjpl ifiPjXJ _jU-uuI /V« - Ujij >-*J ^JjJto «Lj«^J3 j] Aj jJL; 

UUjLj SjjJLj (^j^-! i_jL__!j IjuJ» ^L^.'SI Over Salinization osijJl =JL_I 
. -d J;LJl J-s—illj J-s—ill IJLa -yi idjLJl oUtlAv— I J"!jV> iLMljjJL 
^jjcl ijcljjpl ^^l/'ill jji jhSju i_iJ! iOjY • ( j-4 La oL jJLai jLv_ilj ^j 

. lJjaII Iju* ^yi cjU-x_JI Jiia —JUiiJ /«Lp J5 



IfSjjii i-JiiO' J% ,j< tUl vi-5 Ij^. j^t Lj_t)j ijJb- CjL_i" JU-jj ^Jjj Jlyw^'l ^.. ^S ^ (\) 
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liiijj oLJl ^yxHi i--^~j ijj^Jl fJuJ ij i_jL-»Mi oJla »a] J^j Mondoza Oasis 
k^\j>- Waterlogging J> JUcJJ i^l^Jl «-^lj* ^^ ,_,» i._yJl ^j*^ iJJAS'j t ^i^l 

^ t^^k-.jplj iJUJlJl l^iisLu ^ *^a\^- ioj_*-Jl iojjJl S£l»-<Jl j^^aJl i^jU-ji 

i.jLuu'SM x-J-jjj JL»_pi y-i>-^i nL—s-'SIl oU-lj ^ "Ufclj^l LS J>\J^\ ^yij-ju i_Jl>- 
Q»l ,.../» i^A >\j 0L4JI *IJj>*1uuI <-y~J <U_flj^JI (J^LaJI ^J jJ^JJ «*-*— -^'j iiJ _^JbJlj <l)JUJl 

(YY"^ i W\ tfcr iJL9-N0 o^j 1 ^ 1 J^ a 4 i^J^dl ^l_yl> Vr 5 ^ 1 ^'Jk*J'j 

iJL-ol^ll l _ f J>\jy\ iJLflj ^l jy>JdJ SJbJbJl fljj\ll ^° *ij JSwJlj ikjjiJl ^oyj 
(^►sla^Jl C*?«Jlj j»tL»Ijlj JUjJl v_i>-j ^^J ij_;-^<Jl A«IjjJ| |^*lj LgJ^»-_pj L2j_,ili 

:j»,.rt7» jUa^V C>Lu*i*» i^-fj-4 

y>r^a :ll tjUtt^-N iiLiiMJl (Jl_«Jl jl>L" ^ d>LJVl 4_$>-l.yi JlS^il jJLjcS 
, 5JI& o*li£ cjli SJtSl j °j~>-j (JIjj«T ij^jij^ ^Ax^ rW^' c** LuLul JASLi^Jl J/o-^jj 

cJjJl ,J> \j!£ ^jjj^ ^-i J>L?- 1^1 cL>y£lL> LjK Reforestation oLUJl j^^ 

cjL«i_yjj ^-b_»Jl j^>Up (i--U» Jj' uij bjj^-jI cjIjI-JI ^ hjjjjoj iIIJjljJ ij-^L>JI 

jt^-j JjL>-j Ojj k7 liUJiS' ioL_Jl_j Sj^JIj oliL-JL L^iJ^Uj iu>-l_Ljl ^ijlJb-Ml 
Remote Sensing jl*j -^p jUix^Vl J^A>- <y ^tJl v-ij^l »^i; >_JL!j JaSl^l 

LjJLS'j i_J_^>Jl oL_«Jlj i;>Ja«Jl oL«Jl j^^Le- iliil_>^Jl t3ji»j (5^11 JjI— w»j C~« Aijj 



iU-A? y..t..,„:.„,; oljb ^yJlj LjjS; Sjjjjl JjjJl JS ,y j^lj*ll «I» Ji» y^'j tl*jj-J4 ,>-j-*^j *-p-(j jJl 
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: y>x.^:i\ 4>JlSl*j is^UJl v-s 5 ^' ( J i ^ u0 j^ ->W«il ^ ^?j 

y, cjUl../i.flll ^ *iUJl ^„jU^ ^ <j^-Jl ^U»j i^UJl JsL-j^l pJ>1 Ji*^ 
i^ CL.UU-P £>— JtJ .iUAS'j . r-b^Jlj oLJJ ^ylx^l _«5tdl ■_,_« JbJlj 5jjJI SjU;- 

oV-u* JJia-Jj dLJL, ^Jidl Jlp ajj_jJI Sjji SiLj j^ Soil Ploughing hjd\ 
i^U-» Zji j.S\ ^Ja-Jl ^U oLJl «-Ujj» ol^^l ,y *j/JI ^ kU^J> »-»-^ ^i j 
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iJL^^I dIaj Terracing ^-^LJl ^jJiXj oy>Jy*i\ py^ iJL^eJl jtLJl ^j- 

■ . . « ...-^ 4—P-lj Jl JaUJI /y> Ja-oJ L_^5J_j L^j (U-l -1—5 J>tvi> 4>c-Jlj«^J a-Xj («-5j A—hjJj 
LSLjLi (iJJlla ^_JLu» JjLJl JaaJl »UaJ <1)_J>J L-a-Uf- "L^L^- Aj>«X»»o L "j-J> "L»jlo^ 

^ Ijjj-S' Ijjj *_**!; ^lj jj^— iJl oILc liUJiS' ijjdl 4jU_>- JsL-j j*j 

•j ^Jij i ./» <p| j j J*^>- /y o^Lc dJLJi a^-JJ I «b>-li»jl «L_Sl-»Jl Jjlj^JI iiL_sO i_Jl>*j 

,_^,L»Jl jv-4-^Jl jL^-l •_,_» L^ljj J^-* Jj^j rk^ olJua_«5 J*-j" jU>cJiMl 
f-ljJ^I jL^-l dUiS 1^. j>oj fUjiliJj <l5^ij 4*lojlj ,L/j»ll plks <«ii»^ ^ Ji*i*Jl 



. pL»p-NI S>-Ijj i^ljjJl ^^1/^1 oL^JL; jl^53l iJja- 

• uij^^ >— 'jJwJIj Jj-ul (j^! t^J _ > A «.; (JU-iJl 
&iJ=-> ^JJI ,> JJ--5 JU^Jl 0~JJ J^aJl ^f-^t Oli VJ^ ! Oi-Ji ^5j 

c^iJ (Y^lj^t ^^A < \ <.bjj-^) iSUJl j-^;*^ L^Lo" 1 (^ tA- 115 ^ 1 '^^1 
j* \-&Cj>j JU^Jl- ^k*- j* qIjjJI i^ji-w. ^j ^ ^i*P <-i-l$jj tjl^Vl oUap\j 

jJpLJl J. ij JL^Jl ^ J^>- ,y i*LL*J) iJU->< Aj<»^« iri* iftiu-^l - f 

IjJS' ^Ij Jj^Jl .L. J A. J ^1 iajMl ,>. JUJjJI U^Jkw: d->- iiLfJl A~Jij «UJt 
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io./SM »Loa Ji« j>Ul ^ ^ CJIS jl 4jJ^_*~!b ol^ J— *-^j Jr» JWl fj^ 

njlj~r-j u i.-.i iijl L^» jlj— ^-j i->Up J-^-L^ «^^ j—i"-^ ^jj~» ^y 5jJ_=>*i^Jl 
pI^^-mJL iajVl ,>• j-^lj c*L--o l /^*Jl iS*lj ^ 4*l_*Jl ijj \\ dMSZj 

ji=.LJi ^ Lg^j.i Ji*ir i*^lj <aMl_j>«j »Jo ■*>- °^ -^jV o* «^~>«Ji ^ Ui 
iJ^>Jl oUlj^Jl /til^j il«jT ^j-b*J l _ f -i Jj«j -y jL n . ^ ....tMl JjLoij jJ>\>^\ c-5_jJl 

. lSj^I ^-rij-*" J>^' L/**iJ csHj^ 1 ^-^*^ 1 Jj^-J ipj-*-Jl ^rfy-" aSCJU — «Jl 

^y> jl5j jI*JLLiY • • {j& t/5j^Jl U^Jax Jij ^1 (j^j'bll 4jly- ^^>o Ljjjli OjJL^o! 
is^p- Ig ; ^jUJ JLpljjJl ^jVl J^ ^LiS^A v_iJl"\ • • <?-L-j> C-S'y ji dlli i-^^Xi 

. WVOj \^\ ^U ^ L. S>JI J!>U >iJLJij ^jjl 

^-^awj 4j^j_jwJ| *^ij*i\ JSLLmJL ^IjjJl ji^_^)| jJaLa ^Jt JU-Jl Uii_« ^-j^^jjl 

S^lil lJU- t _ s ll lij>-L_X;)ll AaUs«j ^j-oJl CjUIjjS- ■_,_;; jl;_jJ J_>?-^J iJ-^JJ 

tl 4tJj Ojl>Ljl Si^J VV^ 9 *ib»-^>- jtL. JbJL>Jj ^'ii^^l SjjJlJl J. ; .-;la'j ^• >> -<J l 




£ 



j\ <ijji iLAi ^yiyl ^y. jULJl A3-l,,| vjj^j jjjtj Cj\ )} i ( ,. ; b'..i kiW.l; Juojj ( N) 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



JU; liija, J^UNl gjjj" pJ*Jj i^ikJl v yJ| .L. jjl^J ^Lu gjy dJUJLfj 

^Jr- Cf J* J> ~^>\*- <?.j*J\ Jj-^l o^ ij V"^ 1 t^^l (%-j»>" <^" ^j 
Uj^t jjjOp is-, o^sC^. -^ l^piy ^U: ^i j jJL Ji i> _^ ^ ^ ia^*Jlj 

i^L — H OU-^rJl &\j iUa^j jh50k uJJI V ■ ■ l$_j>-L~» £JuJ, lijJl 4-JU-Ul 
i ^A*\ t^jJl ^b") jbiK* i_AJU ■ • o-L^u ioyJl <l)Lii_pi 42k*.j jbSOo ^tyo . 
i^ll oljj Jl ^k; gjjSJLJl jUbJl v±JUj ^ ^l^Ji ^^ jsu, ^j . (Y o ^ 
i^U dlj^Jlj ai~J>l cjj-iJ jiUw jJjJj fl^Mlj JpLJIj JLw»Jl J* j^jdlj 

.(UJSLi) \ju^o • ^ ^kJl JU^JI JL- l^i J2j jJI jMuJl ^ 

JjL.j j_^« ioc r _JaJl CjL»_>«J| iolij JtA-^- -j^i ij^kAJl Sl_;>Jl AjU_>- JIrjj 

S^ ji>L» ,ji ^j_iij| ^yt-jJ^SoVl OjljJl i*\*y ULoii tiJL^j tj-^.yilll 4*JliC> 



^ Jl^ c 




x , ~< 






fr,.„ •- "■ 



MY 



--^032 
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•y> IfcJ^ ^si &\ ,j£*i ^J j>*^\ jUa^ jlSLJl \&y i;*Al La ^^u> *)1j 

L. J5 2L- jL-oj. ,JLp j^^-^JLJj ( ^^t ri >-»jjlaj ^„^- )l ^j« jUiJ^I ^. c^jlj^ 

«■ p ♦ * * 

Masswasting A +t h jIti CtfjLu£j¥f :LUL 

Lfj> gzj jA\ ^.LLwJl JS JLp Masswasting LJ>J cjIjL$JI ^Ak^. jlk. 

. 1^j_jJL>- J* *-^ ^1 jliasi-'Sllj <JjJJX«Jl hjir^ai\ objjScJl £jjj 

i,>waJl il^Jl !±jxZ V$jj Sliding oUM jiVl w j\M oljL^Vl ^l j^j 
S^LJL. 0^ U 4~il U 5 ^" <j* J-^J J^—- 5 ^-^ jW"^ 1 ^ a - u <J* ^.r" S-^-j 5 " 

•py obiUl cJlS U lilj -i-i^l "-Jj^b ^IjW^^I ^Jj=r l^j^I li^y^J 
^I_jaJ! CJ15 U lil Ul Shallow Slip J^> li^yl ^ j^ viL-Us* ^i^ ^i-" u^ 

.,_^Ji\ Ji-AJlj (>JaJl (jiJcJl iiLaj .Rotational Slip j~«jJI ^Ijj-vJi 
^-jAvJl o_j-* « J l* ^-^j Rock Fall (-^ws— !l -tji-Jlj >-s>*-j L« iibj»j 

aJIs oU^L ii_y>i^iJl J^Jl jJU>cj vi~_=- _ 4>-_pS • ■>• ^*?l jlJ*ol - iijbJl Ajjic^/aJl 

:^U d)_j5Li' cIJLIjJj t^jLJl ?rW ; LjS'K-^-l i^j.s ^/^ iJa-i'^ jd=^uJl ^_A^Jl 

^1 jls>Ljlj UjUa>-! L_gJ j£ij i^oj^xj> jJ^j t^^pJ ^ 4 -tjk i cSj^l ^IjJI J^-y 

. TtjLJl jv^La >_i>- jj Soil Creeping ajjJI >_i>- j Lpij LgJ ^jj^ 



SjjjJJl jUaji'ill byu» i_jLiel ^ 
^s jS , _ r joU UL-pj iLji- J-xS "\ • • j-s^J w-jNl oUN^^I IjU^ iJLxJ ^jlJl -k^j^-Jl iJLj (Y) 
iJUJl jtluJl ^ ^y: viUiS'j i Jj^^Jlj L^-S^rfU l^ i^j«Jl ^JIL- l^U- Tropics ^jlJuJl jbLJl 

. jjijXll tiJjJb- oljXij JLjLfJl jlfvoJI ol_pi> IwJ jMl tUlsN^^I JaJjI "&* CjIjUI ^yii JjiaTjaJI 
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(Cooke, and Doornkamp, pl5 I ) 

LjlP fyZj liiJb^ LiJUe-j LgjjJb>- x_ ly J^^^^-j ^1 oU^/yMlj ^IjLg-iMl _ I 

i>-L>- ,_£» I — gjla j^j ■yj lAwPjl cjIjL^jI oLU_*J iiLLj J-=>-ly> (_/ c^-^yu ^jill 

•j LiJJb*tj LoAXP L^xJl Lfejljl 'yj JL_pJI jl LgJ_}Jb«- -*1«J jUo^sM JJ •y Cj">1>- -id 

io jJI <L_S\JL*jJLi j*~_P oUdjy i_-JU>- ,J^ Jl— »<Jl UJJLo ojwVstJ—oJI io^VI ?-yUj 

J ,Jr A ha^ ll Up- p-jjLoi jl ,.,f?i>j ''U'-" ' — '.J^T -^Uij'y /tizjij ( _ 5 ^Jl kilu jl <b.s_j* — Jl 

. hj>*^ i2j\iXy\j hyua «Jl)il_pJ iiLo J-'-b" ^ Ow»yj ( _ 5 Xjl_5 SysLiJI 

jjl>J U> ojl p ls^J ^^j^J *i^i^~ i-ilSwj i-JLo ol^iij liy 3 ,? <J^° j- 3 4— ^-i^l 

^Ljlj -j ' M ^J>\y Ji« Ljj i^JU^Jl oLtuJl i«li)f ijik_»Jl £*3l j^Jl v_~~ il 
LL>Jl JjyaJll U>1 y^SII JUL-Jlj oL_Jl U>J oLW«j *L;yj£Jl olW*j> iJ^LJl 

■ ^^J 

\ ( _Ju U-S i-sij'S/l oljUjJ'iU iviyjJl .w=>lj-<Jl ^yijUa^ JUiij 

015 UK ^LJl jlJb^il i>-jj cj-U-^il US' <u! .A^J jl_b>JNl *?- -p tl~- ,y> - 
iL-^xJl V'jV 1 W*^" er-^ 1 ^r?- 11 ,>U-J! <> ^b ^ J^J iljU-k--l Jil 

x^.lyjl y5! j—" cjIjJl>«iJi oJLa Jbu'j Bed Rocks .^L/^l j^w L^ ^J/lScJj 
•j^^j • Ji »Uiu -jj iLsoliJl Spurs ^Ijj^Jl ui L«5 tW'ji oljUjJI ^jj-b>J iJ>y- 

ivi^Ji L* JS\ -j^ JL-Jljj iiij_>Jl oL«Jl A— ^ jlt£ i^— )' ^wil^Jl j--5' Cr* " ij " 

JjJj . w>jl ^jIjL_^I Igj iJ^ J* ^1 ■ i*./>S\ ji»L» J— « iyjJl ^j^\ ^yr 

JjiJJlj J_^ljiJl U*k5_; ^1 dUb" ^U oljL_4JMl Jib. y ky*^\ -Jjj^Jl 

(\V ^ j JSLi) .^rj^ 1 ^'J 1 ^L^p U>«jljI o>J JaJ^Jj 

ij^-j JLo ljJi>« dili 01S" L. iik» ^i Ji\-j^\ >-iij^\ as^ c-*i"jl UK _ 

JaA; J^o"^ *Ui vuL-Uj Sy_> jlk.1 JLpj Impervious s^j*^ jJ- ky^ 3 ^^ 

lah^ji *J>\y> ij W-jl ^1jUj_JI it>j J&- £$ji (W j^j i «i^' olyjill ^_Jl>- -yi 



Mi /VT * 



^m 
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jSUj Uj c___)l ^jil Ji^dl SJb-^-. JL^ <ul ^ jlJb-Nl _,__ _^li 

*XJ> (jplj_9 . 4j j=_-v_il Lljlx_la_<jLl l*jj__i jl (5^swsi Jo j « ,■■■ ■ -jji a__Jj- (—oj-JJ d)l 
<Ulp Ua— J 4jIpU_> -j-» j~—$ ^ Ji^J P"./"** j'— — *«^ *' -UXi i$*lj _x~ * —jLj—jjjij 

JlkJl £j__ll -V^-t ,^^5 ^Jl ( \ > jvij Sjj^> ^-lj) jlWVl ±>ja** ^LapI <> 4^1^ 

L=.ljA)l Jilts' j-l— .1 j^lp ttjLJ! t3y iaJjxJl j! i_ILJl J-~3l (*^>- i-»«i 
_ ^j_-j 7-ji-Jl cJlS" d\ - V-M- 1 _-—" l> fj-^b Joint Density i,_pw_l 
;jbJLi ;j„_>_Jl Q>i-Jl «>-! -j^J ,_■_! U ^Jj s JjK _l ^b Fissure 3y^\j 
3__U-i _Uij i iSL_;Ji_j iLvij! cjIjL^JI _jjA>J 4_^y> Lgl*>«i —-* J. /? . a"l lj daj—ll 



i-Cj^j ^j^^wJl (i^_pNl ^=- ^ La jji 5_ijl j_p«_vaJl ^yaSL^- i—^i; 
,_j_uLjl J5U.J l^-^jj L^S—oLj i>-jij ^ji^s—Jl U>-^-~ ^ L_$^_jL_i ^1 Jia^j 

\r, j . e.... \z3 L_o jup /^Jj clgi_>- ills- ^ A-JUc 0_^j io^bJl ijjJi— )l (_jl_i<Jl) 

jy 4lj_ai.ll _j1jL~JI 45^-^- -y> i>JU j! 1 Vr*-] 1 jJoLJl ^ _jI_^>__; ^ AiJiU 
S^J=> _jL__JJ djj^s- ^ Lftjji ii'j-Jl i__Jj liiliS" . LgJ 4__>-LJl *JL_j>J| _>_jJ=-l 
-jIjU-J^I _j_p! ^ J_L_ U \jiS JS\ jlk.bU 5?^- dUij iS^Jn. Mud Flows 

. (^bsOl -^ Jti\ Jv-iJt ^r-b) v^ 1 

4JL>Jl — jIxJI — Uj ^ icj^uJl 4J_ >L~i J*h>- -yj _Uij co^iLa jJ>j ljJilj> (jjbij 

J\ . ipjSM ,yjjj Jtic jl J^Axll ^IpI ^^ (j;^^^ ^^AsJl _jLUj_j jio Lo Jta 
— _^a_Jlj Ijlj—vil _jJL>cj Jij ti_jUlj^Jl ,3 ;; _<uJj _)L_i!AJ <_Jij (3^— — U » *Xo J^>- ^yi 

jj> pj^Jl Jt ___Ulj JuiJl ii.bl^-1 sjIjjj — -_-Jl Jjj ^^ll J___Jl Ji5: l^iLl ^ JUpS/I oi* J^ ( \ ) 
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2^-VtirO 



I V i.xJ 




.LL-^'V- daJiJl SJ.J* Ji^V t >U 



c J '." 



J/i>- -L-~' ' 1 
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nr)^ hj~ 
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jU_j/Sll ^JaJ Ji. £j> — II J \ J k^,\ i^-ji ^ t _ j JU| L_Ajji .^JL; i,^ oLULiJ 

^1 J;L>Jl ^ gJjJl i^Lj L-jUj <_JU- Jl ii.JLL>- oljL^JIj w.ji ollN jJI 

3 J^J £■ ^l-^- jj^tj 3j=>j 0L» ,y W_J^I ol^Jl -j* ^^KJl yJbj olSLJl 

JlSLit ,y U^j LJaJl otii Jtllj ^jVl JV3JVI oLU* Ot >UL jjJb^j, 
^ ° ' • J ^ • • • Orf L-* li>*- s -A>c^-Ji oLNjJb iJjoJl t_LJ5i i-^jVl oljL^Vl 
fLJl s^LpIj ^.ItLiJl ^Jsjjj s.ijliJl oI£Lju-J| iiK; JLJ *lJ| J> jVp o_jJu 
j o^-j (Shuter 8Krizek, 1978) '/.\ v«jula i,L^ "/TA ^j^j i>Us- JUet "/.* • 
V • ■ • j>- \W • j* ZjUA\ J*M Ujj^LJlS' Vij J, w-j^l oljL-^j'yi jSL^- 
V^L ^^-Wl jlA^Vl J*^-* iil£- y7.\A «_j~jj j^ o^ ^<\ • ■ _^ 

. (Alexander, D, 1992,) 

dLj ^^ jjU- J i_.UJJ <-jL_ip ^-j! jio: ^ <\A • pi_P ^ ^.ji^ _ \ 
,J ii> aij ((^j^-feD Jjjj- (.1 jJt j*if> 5-SCjj_«Vl OjjhjjjT iNjH Pollallie Creek 
(Knapp, Ibid,p 94) iJUJl iikuJl dLL" L$J c^yG i£y> IkA* _,lk,t .^Up! 
oUjL 0) 4jM^L ^^-JjJl Ji>Jl ^?lj jl>^_J!.Vl <uU t5>^Jl jiJdl ^S"l oSj 

j>J 4jil_ij| _pL»^tJl C-JiLj 1 JiJlJl «^>j_« ^ oilJUJI Jl (_$:>! (_$ JJl ((iljj_a» ^J 

(jJa^J.! W J i±jj^ tUbJj_«. i.^^ Madison JSL^j ^jt JNjJI _ Y 
c^wojl "Jl oL^jLo j^ L_-j«_Sla jj> OjJL«YA • 4_a!juJ| oL>5LJl «^JJb aaj 1 \ ^o<\ 

. i^L* /^ \ A • jfiJcJl ic-^^x 

<U«a>- (Uij j*»>JI rt-Japxj L^Lc- p^iij <Uj>«^iil j «*»>«j| Jb-I Sji C.Bi.,n Jij t ol j>t«j| 
^Ji liili (IjLS'j Lgisji^i 5JisJ j^ cJl? ^1 iijL^-LiJl (_$Jl=>-^/ j^>-^> *— jI?«-; ^U^l 



>t Jj JaJl *^4 CjIjI^jjJL^ ^jL«j 9k*~zS\ ( w 
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4^wi »-lj N^V »Lf ^ ^J^^f SpjA** Aj^UJ Jaio—Jl iikla C^j>jxj _ i 

y>tj Lij jj iJLo Aa—>x^£> Aiji^^s 5JLxS" C.-ko.. «i l -^-'-~ > ' <• o-^J'^P /j_SL»o Oj-Oj Oljwdl 

lj&£j> ^ isUJl fl J_i! JULP Jij>-jjjl ijljJLjJl ( jS'LwJl -_y> i&j—oJ^ J)ji •jla ^U 

i_jL^t 5Ji_e Jj [y>-Li<Jl 1^ k_^< /^rjij <- j^> 4_j*iju ^y*- i_j^5 «_^.jl_^>Jl» ljy> 

iiikll jj4- .^ ^ oL<Jl «_jj*Jj < a k' . o .. 1 L ^J>**0 >-ij~0 zyrj f-^P ^ Lg — oJ>l Jio 
l£*j>ta- S^Lj ,Jl (^^JJ Lo- *JaioJl idJaloj ^gjjsdl ^rfts^l j_p<^ ,*» t^^H^J' OjSLJl 

■yij . So.W.:. Jl jj^vsj j-&> ^ji\ J-^L_idlj (iji-lil ^L_-Jl i_JU- Jl i^iLijVL; 

^^Lp js-.ll iSj*. ^ JU>JbJl oL.Jl.JJIj ^Ij^jJI j~*^Jl cjLJUp cij^'Vl >— iLv-"S/l 

J~* Lo J5 ^1. i-ilA. . ^-jyJl ^ l£u_>-lv> ^ (^JjJjJI JaiJl ^IjjuIj (jjJl Jj^kil 

!} (_pjj U-a s-jjLJI AlJLat JlJlc- iaLJilJ ^*r~~o (3j>tj 4jj5UaJ| 4_ak'-JLi OLCJl pLJ 

oljLgJI OjJI_p- Lfci fijZj ,^1 jisLjuJl -_j* *JaJLjl idku 01 j-Jilllj jJ-^-J 

■^ \ <\lo -L& iLJLk.jJ! Lj-JjS" ^i oJi^- lsJUI (_$_^_saJl ,3^yVl ^ - ° 
cjLtL-i<Jl cJ<JL> Ji (V • ) ojJL5>t_JuJl (j^ljJl ^>\yr l _s^ LP «Ij-j>«*JI c...~»Jl oLuujJI 
ily^l jy ^Jlp 1 4 :.^^ qIjj (Wilcock,D,1983, p36) I^VA Ja_p JLp JjJU 

.( l _ s Jk)! Jijdl) ^yvaj'Vl jL^^I OjJU>- ilasJ iakuJLi • J jij*-j^ IjjL? • J j'Ul 

H'\V/\ ^ /Y fJi ^jklkVl Ja-^L aJ 1 "-^^ 51 c^laJUJl j>^- Cwij«" - 1 
oL&i juJI cj^I Ji_« t5i>-Li<i SjJa» i_ivolj_P u-jLop! (jj liJLlij ii>t^.L? ijJs. olisJjJ 
^ jlp ii.j tjLo! sjlp ,j_*j5 ^jJlp JL>-jI c-j>cj •j5'L^<JI ^jj i$y&\ j—z*^ ^J V^' 
s^jJ-^lj ( jz-jj5 L._ r -jj i;j-flj ^_jJ^ JL_5-jl ^ Ijisi \ i rt — $j> b^-iV • L.L>t_vaJI 

lIjL*? (JuJJl. ^ 'Wo />Lp iil.y.'S/l ?^»j-jj i^j <j LS *oj\ (i^yl ^J> - V 



\H 
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olSNjttl J*^J jJl ^jJJ Lx^JaJl ^UiJi ^ jj^l ^^ U; 0) «Jb»«Jl 
^y "UMl £. (.(jji^Jl J^hj ij^^aJl oLUJl J^b oLJl _W> J, LLl Ji<^ 

. L^I-AJil J^. i»* Xjl j_pwaJl 5**$ J> ^ ^j l^Ui JLLC *J\J,\ JLj>-I i>^ 

fcjjjJaJl »Ia (jjiij Stable Angle jljiL— I ijlj Jl J^, jl Jl £i_J| jIjl>JI 
oljU^I ^ UL-iU Jsl— jJl ^j, (Baker and Marshall, 1958) jy^Jl 

jL—fi'Vl £jJLw> ^^Lp 4jJ_J_4jJl iJL>bl^>-^/l SjLjj ( _ ? 1* o^jJLL<J| jLwiill oJlA J_ OJU 

jl^^iuulj Shear Stresses ^^iaJi obl#>-} J-»^=j l^ ^fj-ti ,y -*j ji L»-° J-o^*aJI 
xiS\ q\.. /> "• > <»Jii^^jj iA;iL;l5LJl a_jU»JI ijijb <y> ^j Slope Stability tJl*J\ 

•\3j t Aj^_J^ "Jl ^Hj^' *^ 0-oJlj Ar»-Ljl 4 aliLoJ 3jjL>wJl p- jj! «JLl J d?r..,rtl| C~— >iJ 

\ • 'j ; j La Jjlaj JLi QL ,s& A*-*— > *^Jij ^*\i p\& b-ft i2_j_,JaJl oJu» C-oiJl>^JLo.l 
byu»j oIjL^jLj ikJ^^oJl jlk>- , j|l f-ji ^ \. .g>-l>^) iSj^kJl aJLa C^^Jl Jij tl^loWj 

t _ s ip uijJb>«j LJi« jjjl_j_JJl Ji (3^ (.JLid>J diliS'j iGesfabric i^Ls-aJl uiUMl 

jlsUU-o •yi AJiJlj t-jAaJI C-~_ij "-sJ^J liUij Ijj-ju Lj-il •— >Ji >t-Lw3 tS^lj i_^l^>- 



^IriJl y Ay>?\ *Jljl J^>U ,y jt jlO^Nl 5>-ji JJi - J">U y j-i-ll il*jlj J^-i j^" 1$j x^i (Y) 
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ij^Jl ijNjjM iLUJl .-J.lj.Jl «ji J-"L*Jl ^j »Jliu~J ^Jl ijjU^ll Jj^JaJl •_>.«_? 




f_j ir 



^- 



.O .}! a_<i_) *\j 



<jj_jjjjlj i_j^Jl ^ C_jI plyijl 



^5 jla — ll aJjt, ■. 3j 



^i iij^JaJl oJiA 0-\J*c~5 L_« o^Uj io'uoJJ jjiwaJU Soil Prmcabilily LyJl ipLjJ 
La Lu oli sjjMI o~u> (Ji-oJ L^-j <u<iij.<Jl j^LuJl t- y-^ • ^yc3 .jJlj <U=> Jl jU^LuJl 



^■jjLJI ^.Ip oljL^Ml -L-J-j *lUJ (jyaJl jj^u CO »J> ) JUl JjJL>Jl j^. 
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iaJbkXwJl (Jj'UjJl) JJaJl 


JS-^I cH 1 


£-"*>■ - t^J^I (»l-lixl^^l jlaLoj JOIN'S/I «^|j^J iki^ 


<^^£>*Zi\ 


Control of Cut and fill ^iJLJlj JaaJi iw> 








djLvii J^A>- •_ r « t-jjLJI xjjJljj i>cjLJ| plJil (v-jjC'JIj 

J^kJl -^ U_^p j] Anchors ^JJallaiJlj tie - Rods Jaj_Jl 

(^L*^ f-Lkp) sdo^JI AjjjJj - LyLjJl frllajdl ia^J>j iw^JlLg-ll 


<LojuLa ioLij) 



,jJoLo j] aJI^aj& J^ly cJl£ t-\_yj* L_^J ^ydj t jA\ (JialJuJl iJJLIj j/I LajIjI -j* ,_yLxj 

^ji *Ujl >laj oiJjt—la "Uk—Jo 1 iL- ^u 2 ! JkUaJI oJJk fL>-Jij /jjJ — *ll) (ji'U — a j\ < UC r lj_) 

^ jd Subsidence ^oj-illj <-*j*j L» j! ^jbU ^^J^Jl Jpj_^JL. jl-^aj 



\oy 
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jSj tL^kJl w>jMl oULkU Static - Equilibriumm ( _ 5 SCjIx~-)/I OjijilL JI^ 

*^ y=»Jl i ijjx^—laj 4Jj"~; ^-"Llo— «=■ i>° ^^ J^-? V-*J?^' Jjl J>— U JJljJl <_va^Jl 

0j JL_k ,^-J^Jl ^Ja-Jl Jl »-LiJ)ll jl g-l^l^l JSU:_. J_^ _ jjiwJl 4-S>- _ 
CjI^JI j-^>^ U>J tSJbJ_jJl ajlk>-!j <G!A5C^<o ?^-JjJl jt -K^rfr' 1 V-r~" O^J^' 

Ji« (m • (.ljj^.^^ ^^^s* ^rlj : oil j_i-.t>U) iJ'j^-^ 1 j^'j^Jl ,>" V-i./ ^^ 

.UjJ^j (iJaJlj SjJjJl^JI ii!5LJlj jUJl Jjl> *~-^>\j] 

^yL UJ l _jV'j'^l ■A'JtfU V*^ 1 v^"'^' f-*^ J^' 

Subterranean Solution Hn.hui>i 4^*J i»fi*f — t 

4jliV *•* - ■"'■ ^>«jjJj J—SLJLj «U~J_£ jj^p {jA jjSCLj ^"1)1 JpaU^jl ^jjsi^.-xij 

a ,X$u <»>iJa~Jl <t ■ ->.l| j.4.,^11 J^S i^p- i<U^>=Xj| 4j>><: s/2jl olJ_y5^ojl L^J { yO jjCj 

oUJl 1 ^^ -lg" C->l Juj i_ajtvi ,* siljJ <bli«J Jbu t _ s : Jl Aj^>t^2jl I gl./?lj3j I — gJjJLi 

AjjCjI CjL J_«ju PJJ&i A^t_>clJl CjLaJsuI ob>tJlJ Ljj lJL>c£ij iiJLjjjj5\JI ^jfiu^s^-i d — x-JLoJI 

j^ajjjjj (JL-P' i|-*-*J V — J l j^-° (J^*^ is* ^ * ft " < 4* >t -' < *--i ,i jlj CjIajSo 'jj^jSvXj 4 „ ■ ' . ' ., .ijlSJI 

jio iJ^ljLgJI jl ( _ s J-* 1 t ^ Js'jt* ^J^ 3 " Ji lS- 5 ^ ^*-° fJa^Jl Ai^l Aj^pts<aJl <JLjUJaJU 

(_5^^ t oil y-^>"$S) S jc*-° ^l^ 1 ^ iijSCo i;_Z^jlS3l 4jyd\ jisLa ^ J g la" ^1 viili - 

iaku *--jjjJl l'"aW "a ^ ( _ 5 I»ijlSCJl Jaj^JJ C>^ ^1 jlsLo_)l SIlol ^yij 

<LjI a {}y& lg"--'j "" AJajL* 4jojIj CjI 3-L»* i»>-iJ U—oJj jJ^lj *i^J* ^H fT*^'' 

AlpnJ lijjJL?- j3 4Jal.. >.,. i I t o ■ " » 4jjLi^_S j^>-jjJUA i — >L»*I Jl LjJs>j^*A xSfjiJ i.Aji m j\j 

/jjjSJj i_i^LJ <iip ^ij iL^^-Jl hjf>d\ «c-^Jl» 4_sJaJ ijlijj Corrosion ^jU^ 
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r^" <ikb*j ^j^J^h *i jA j j^i Lp^j t tSj^Jl Ls^i-^ 1 .r^ 1 j>-vi ^ jj>£s 

iJ^ J. Jaii qj^ L^y **l>i» ls -Jl<=' j^^JG ^ Sy>lk!l Jla cJIS d\j t^^Ml 

. Jl_p-"i/l *ii*» ^ t^*^ jjI cjlij S^jjaJu jj> L^S3j iihita jkLo ^ 

: tr *ij5fl A*i*JI jli ^m'i ) um.hm jajttl jty*j> _ f 

<uU^j jLJ)!l sL>- JLp jlk^l LgJle ^^-i; ^Ij Si jUl iUL ikJ^Jl c/*£i*Jl 

_ A;>>JtuJl AiJaJl _ ij^Ja-Jl v.-^lj^Jl ^ OJUJJ jVf r &>\ ii>J>^j l»JCje t &J| dJJt i 

oils' L> li| L_^;jjit>- ilij: ^ij L>r k.,,11 iiJaJL Ju_L>Jl jlg-^N ^ "■< ^tkJl 

f-UjJ >Wl> "V""^ — *■* OlpdljUl >— ^j~ »"■"■,! I"*- . <Uij , p jl d II .^1 .^ i_*^u|o» -yi iu tSCo 

. JJjLJI J,. /> . a . ) l Sja Lj pii^ajl Lk5 (jJsL^jl oJU> (3 iS 

:i a a l m h ' ) 9 jojVi ^sj^Aj Salt Weathering J-.^iqH L^mJI _ t* 

j*; L^Jb>«j ^-Jl Stresses (JajJ^aJl) obl^Vl lLU5 ij^JUl ^j^JL. Jwai 
liiSCjj' Jl Lgfjj U^o iij-itvill cjUL^JIj oUl>i>x]l L^j ^s-1^«j ^1 ^%>Nl oljjiL 

ojlvi jlil LjIp wc^ij |_jJIj ij j>^u\ 'yi p j^— il IJ-*> ,Ji» iiijJl>- i "L»j«il ji^'jll Ul ajJi 

ujIjXsIj L^_ujiLa jj^U^Jlj JjAii LJ -iil LiJULj <Lv9l>- <,LgJ ^^nii L ji\ (jJaLjJL; iiUll 

. jaj»- v J| y«Jlj urfj^' f? 1 ^ J: * , ^' t^ 1 * SjjI-JuJI Jj-Ij-JI Jio LgJj> ljS ^j^I ^LoJl (5jXu^o 

A l yJLqU *i±a*Hi ftjih>«» jGV( 0-*$ 

C->L»s-^Jl « 1 J J_X*j UjLiP <Wsl>- ,Ja«1x1j 5sLj>JI ^paLuJl ^ liyaJl iJ^J^ ~ 

Ijj jajj l$j JlJI Iaj^J juij 1 Jul ij^il | y^j),. " ; ,.ll <aJ9 ^s J^bLoJlj (3_ji*XJl (J 5 "^ 

\ y?—ZS\ Lfit— » Jsl^j ji>b_«-; />Uj ^1 l _ 5 _iL<Jl iJ1jL*aiLo1 ^ yCjJ dlUS _ l_- > 

, ^3 i>Jl pLJI (j ».". . .. a 1— 'jS l^j'LuLul Jii*_j Ujiip L^L>- t lIjI jL^j j I j Jo_j^ll <u>JL<Jl 
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O-UJl ^jJixj ^L-.J llo ^U>J.oJl 



L 









<U 



r- 




L^» SJi 1 ** jtLo ok* c_^ \^li j»U l5L.Nl J iJi^ UAi. t ^I^Jlj JjNJl 
^j^ill (^/Vl -t>_^gJJ sajj* ili_»l iSL*_j t^^ijjp ^LS^j jljji oj-b- ^lict . ,j 

Withdrawal of Subterranc (l^^w) L_j.jMl c-^r Jsij-Jl ^-l/^l _ 1 
ir° jLi— Slj Jj>LIj L^j^Jl „LJd xljJl .__, — li J.1 ;(Ji^^„ ^ ^J an Fluids 
!h^ cjjJ_^ Ji^jJ Uai_* HYo f U Jii. Ml ^ji ^^^ jl>jA^. J^. l^JUi;^- 
dlJJSj ^u%°Nl ^L^- i,M^ Goose Creek i^Lj j_^-» J_,^ JJL-^ ^/i 
La v-Ji diS jjj L-Jj^l^ i>NjH l_£tf lit- ^jlj ^k- ^_i *jLL. ±,j^ ojJ^ 
-kj^ 1 a— S -V.-^ ^Nl>- ^ oU_j aij iiijJl oL.JU juMjJI .__»_^_J| ^ 'ji^j 
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L—S" Jj^xJl r-lj^-z^l ji>Lo ^ dLJJiS'j . IjiLjJL; joJj ^jy^j u^J— ^' a" J-' J 

Js*>^l s_yl SiLj ^1 ^^jj U^. Underground Reservoir ^ j>>Jl il jiJL V^ 
(Cooke, R.U., and Ji-t Jl j^wai! fcJaj Xj->- CjjJu>-j t<Ls»tdl ^UJaJl J^ 
^L^a^Jl ^ oljJ.-: e^jJi^J i-jj.^ dilij ( Doornkamp, 1978, pl70) 

sj^a-juJ! Aquifers iLJ^^I oUlj_iJl; ik^-^Jl i^^lj^l a . ; . Ul IJiij 
■LoL>iJl ^Lft^l jl JaJwi J^ 01 ; ^j"* 1 ■Aj-J-iJl h»..,A.II oLJujtl i^*>cZ.*3 L^Jls t 1£oj,j»j 
J5lj_~_)1 *Ji — ; i y> gjUl ( _ 5 5L«Lj jJl b ;./>,! J*jL jl ( ^ Gravitational Stress 
abji Ua^j coL-»Jl j^-j v 1 — ^ ^jLpIj^JI J^U- Dynamic Seepage Stress 

CjULo-P ^jLoj LoJLXp :4i**_« AjJLjjJ ^ya-SLvai- Oli jJaLo jj (_g_pi lIjLJL^P _ Y 

(_$i|j L«-a i — * V ii>iJj 1 (j../a y<_j JUj> stwJIj jjiU^Jl «i..S .»j LgJ fnv=>l j .sJ-oj oil* 1 1 ^'*>t"'l 

■yi f-ljjl jgfe «i~»- isUJl "U-ij SiL>Jl jbLJl ^jj i^l>- 0L4JI1 (^jy ^1 ^^IjMl 
«j> JUJl liJJJlS iL$JJj Jixj Jaj^Jlj ^U^o'jU t_....>r •:..." LfLt>o Uj> I^j ioj^JI cjIjJ 

. iiUJl (jlaLJlj iwijill ^-jIjaJI (— >.Ijj 

^I^L_^.I -j^ 7c^ ii~s- t t ^wij^ ^j-sijt Jaj-^l Underground Mining .^Ul 

liliAS" <pLwjI JaJjJ c5-^'j iJaj^fU ^^-Lm^JI JL^aJI jt^j'l UJ5 is-^pxl^d! OiL«-Jl 
. CjI vJilfl /y> lijui j^J Lri^ 55 -^^ t>**J OJ-«-o-Ju <Ua*>tAJI jjic^aJI ^JaLi^ijI <»j>-jJj 
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y J^^l *j>^\ *Jljl W-l^>- ,y> *j (JjJl>cII aA»p ^ S_juLi ljujh JL>-jj"j 

dili Jjo ^j'Sfl iijil ^ (i^jj ^lj*-» Ji*j) ^j-** ^l^s J^»j tiJJuJl jits' jJl 

i _>>>>-) je-A^Jl ^ £^ <_s^~*^ a^dj^l ^j-^- ^^r?*^ J» _>t^lj Collapse jU$J!iU 

a^Lwo ^ i_j r f-U Uv^^ v_™~j LiUij tLjjl ^ ivoUi- SiUJl S—^Jl o'^K^JIj 

^-j-oJj CjL u . ii ' ., " .., a Oj^vj L£l£- jTtlli <u>-Ua« <U>Ja*») i^jliLij jj CjLajJU i±j «Jb>-j Sjtxjol j 
-^ J*-^' £^~> ' ^js*? tiU^j V^ i>" ^r 5 "^ 1 *«Jl j-^l^ y j2$ Ja^Jj J^Ul 

U^jJJ ui-^' oLUU^aj +*Jii\ r-l^kuol -^ 4aj>-LJ| ojLpIjaJI p U »jlp i^^j U,U>t 

. ( \ *\ ^ • l i_Jj*»^to (^-^ c Jo^.igHj /c>-l j) Liil U wjul US' t J=u^ 

tu-i/tti ^»*d-U Ct^>ju! (jJbLLoJ ilL»i 

lft ikj^JI jlti-Vlj ljL-VI i->. ^ 

4j^*£j uL< j i _j*£>j\ ^jJ>> oil »>• : "^Ijf 

* 4* » *-» *»Ufl-» £b-»*2jLu| ib^* y^jj ia^A Col>*J alio! - J 

J^U ufJUij iJLj&^l LJjj-iJlS V^jH lj^_S LdL- ^j, jJ=Uu i^jk _ t 
oU o_u ^ i,j_ji> ii> US' .fUal ijujl j^J ^Lj mVj \<U • aU ^ s^l 
g; ifl-Lw. o^^; U5 (>I i^ ^ jjsl f ai w ^ J j^} VjjW ^^ i,^ 
^ ^jl J9_^J U^jiJlSC Ja-.jVl uSil^U {x?\yr «1>L^ ^ilj -^ YJ^ Vo ■ ■ _^ 
jU ^Ij) jjSJ-Jl ^il^l a^L_o oJii - _pj 5>-L— Jl i.Ji> Jl,j t -jwJl ^^j |jlo 

<^UJl J^P J^aj ,^-oJl jjiwa ^ i^J CM^- ^kjlgJl i^U^Jl oJlA _^U;j ( y ^S\y T 

.(Poland, F, 1978, p354) j*y ■ ■ L^ ^^l 

j$£ C^IOj dL-SUIl 2^L>- (Jj- Oj l ....aJU- _ (bj^jb rtJliL. ^^yijt Jsj^ _ ,_i 
\ Wi f\c. jw> ixj,\ r OJiwj IjjSS' £waJlj t 5__J\±Jl ijJUJl --Jj^ 1 *i^ -^ «jUf 
V-Jlj ti-AvaJj cAj^z^, i*_^ \-\lij \<\o<\ ^U ^ U ^y^Jl Jjbv. ^-jl^j 
f^y\ i?-l>- a-J iij^ 1 "L^- 51 V*^ ^^J^ JjIj=J UUl ^-^j 4jJ&- J> ,j^jj\ 

.iiUaa'ill o^/L^JI ^ iUJLJ i^ Ijjk; a^to ^JW 

<y (.s^j 1 -^ j^ j^ J^*! i ^-5UJl 4_o^.Lp jSL^SLa jj ioju ,_y3_^j _ _?- 
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\j^\r _p«_; will ij oJLj ^jMi eJL* jii. tfcjJuJL iib^Ji oLolj^^vVl 
^y~}\ Jj-^Jl CJ l^j |_^Yo ^ p\ .la. ^ U,_^ ^i^j, ^^ oLr _ j 

• UU C b ^ ^ f^ J* r- jYo Ori L. ^oJl ^jVl .t^JU 

lilliSjj ^jl J=>J-f$J lJ^jLJL; ^-5^ 4j JUi -j_ji i*^,|_j oULj C^yJ _ J 

cjySM j^-JJ JUL L^j-^j l^ ^kJl ^LUji J| ^1 Lm. iSljj! tj.jL. ^Jii 

v*— ^' Jl -H** 11 iIa ^t-^j (^u^i £}y>\) &Ub V-* 11 ,>■ *^l*Ji i*iwiJi 




jbUb j~Lza Sjjy>- < — ij» LrL^oji jULujuj L f^jl ■kj? A ^A *Jj JS-i 
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Jt\ ^-J L^uj lj^l-^, jtLJl t yi_ JH ,> ^jl J=j>t-«J yLk» J-^-jJ --* 

c^~>- UjjUI i^Ju '—•j-i *ij»*Jl cjIp-IjJLj ij^>Jl iaki* J_L> ^^^^1 iDIj^jJI ^ 
jj^ii Jij^JUl L^liiJI -y> «i Jij t ii_pJl oLJJ JJIjJl i_^Jlj i/Li£Jl i^lj jpl 

. Aj jJl Jjjjuj i—J j*£u\ f-_j-"*J LjiLjjI Ja^jJ CJjVS->^o 

l^,^ i L»L-t Ji*^ hj^. tSj^ <— 'L--Aj ( ( _ s ^ u jl53l C-j*J|) ij*^ *-— jL.— - *^? idUij 
*>-lj) *3U ■-' I; «j— jr-^ J 5 ^ J^" or-* 1 ^OjN ^LU=^-» -xJ ij^l oLJl 

:<ULc 1<j^LJ( jLfcL*.Vl$ ^jjulUI lujju y-bj ^frfd-* *lU< - C 

SiUI ^ jj LJUll jj^Jl pJiL p — =-=ji3l -y. JoJ J£»- J ^J>} J=j-j» ^a>- _ I 

^J, aj\ p^ t*>»iJl p-lj_>^-l (jf- c~*>=j" (_/!! tuLpljiJLj -jjJjt-jJl oliU^> ,jjj»«j 

L^<w f-jljj i>*>«i iS^ ^-Ij^c-w-l (tJ ^-^ ^ ^V f ^ Jj^fr^ 1 uj ^ -^J "• j*- 5 *^ 1 



Sib Jj L^Lat JaJjl ?r— si>lj -Uj.g 1 UjjjL-JIS' 4-j^jj Jx^j'Vl ^^l^ll ^jf- •-Jj-J^j 

S.j.A : . all t-jIjaJI ?tW..i jj jbSOs i_i_l!Y\ _ptj pLp ^ Bllll Jjj ^ji Asj 

•yi ^^ \y>y£j t-iiiAS" . Sjji>^JI L-jLJI CjlyiJl J>-l^ ij^JJ oLoJl Ji^ a^> is^lsi- 

s^XflJl J^IL>- Mildred zjJl^ ijij?- cAu* JLaa liaj^fU _ ^Ao • ^U JL« ^1 .^ 
^^.Ij^Jl juit" ^J U ij^Jl ^-^j ijb.1 ii^S o-» j^ ^ 00 J^ ^ YY O^ 
tJLsaJlj-^j^Ji fL-Jl iSy*~* L yo\i^\j Aerobic Bacteria iJlj^l U^^J) JjJj 
jsl^Jl <u a^" L. i_JU- Jl vJa-Jl oliuki! Hydro Compaction t y rj> i_ ? jj^Jl 

(Poland, Ibid, p351) ^Ljl J~L i^Jlj 



\o<\ 
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. Sherman i y „y>. ^ ^jb- uis* ijUl &\j2}\ JJr ^ J^\j 

d^H J_p- w>l>- ^jl i-j^-J £t>\y «_*J>Jl Ji_^-N ^ t^ 4_^\j jl^U- 
^UiJJ ^j^i S*-.lj jtb. 1& j^JJJ LiUA5 . ^pj^JI ^.^d! ij^; JjLJl OjjJi 

tp>U[ i_-~~J dUij iCjIpJu^xJIj OiliadJJ 

iaLLJI ^j—JLoJl ^jju U-n «L_<Jlj La y^i- 

«uL3 — <JI jjwUJI ^j^jvi i J>j~j£j » 

jLfl^U oUi^Jl Lgj jiSi Sj^j o^J lJ^ 







j ^ j 



^J t/ °J^ yL-^J o" 



l>CJ>Jj| <U*fcA^' 









. Mji* YVV ^yi jiSl ^Jti oljjJl j^ aL«Jl jU.il j i^-li iilai«Jl ^y" >^Ui ^* p^J (^) 



H' 
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<L*s-Jp ULJ\ iil^A ^! ^-/Sl i_j_-*JLi ^UJl f>Jl IJia Jjt ^ U/i US' 

Iq./i *j \*--A> i_jLw»'V a-j^jo t _fJ>J < i\ -tj-^Jl y c/bfl>*_J aIim (jAj L-o^»j 

•jj iL^-jUJl trjUUjJL! a»^ j-*^' o^^b (js^'j^'j JjV^Jl <±jjA2*j -tujjj ij>j&> 

. LaiLkiI ^UaljlS CU^eJJ Aj }>cj 

uLijJb- ^.jUp! ,J> dUij tiiCij— aMl LSLmN! AjMj {j» Ajt^-lj jkbi Jaj-A _ \ 

. W\i /»U ^ i~-acs- iJ>\Sj> oljji 
i JIj>- ^Jl iW>y 5_Jjlj; olSy-J Ukj~» ffrju hji^h V^*-^' yjJl cjLLuJ 

. oyll 

i>«*_X) ^Lvijt CjL_a£JLjj ( _ s v»jl i»j— ^ AjOjji— Jl; j^Aiil <uk_i* ^yj _ I 

: o^lyu^) .U^Jij J^-Jlj f\*~sS\ jJbLu. ^ a_15Ua sjj^p jtl^ ^u U5 t JJ 

JUJl LlLo ^j^J\ J^j-^J 5j^s^<J1 <LL>-LJl 6>x«JIj jJsluJl ,j^*j ^y^ - ° 

't^ 1 <_r^J l -''Jt^b ^s-ir^ us^ 1 (j^*i (j^j*^ l ^-c- J> ' £Jjk* <^*->* ^"^ <-** 
jfjx^» ,_a a—JLo^S" A_Ji=hJ AjliJ cjLJL4_«J dili frju t ajj 1 *iSwi^l I ajJ__« ^ _>yxij 

. p-jjlaj) t e">r" AjJls Av'lj"j ■j^i-w' U^J M^ <^ j>*-^ (_y"' u^i^r lSj^"' y^^' 

dilij ,jA«ijJlj !^jj_dJ AjJ>jj«*J| (l)lj;j>- AJJ» ^yj ^yL^Jlj tiyaJI ^jtCj _ 1 

A^pnJLo A,*5 (_J ai j^J^ *y* *^ J "-*^ i L*J AJLikA-o II AJlj uL"-*^^ A*j>xL*Ji Aj a>tlJl a^U^>i iw.*. ^ .*^* 

. U^j oL^SIU f U jJI ^ jtLJl dJLL" Ji. dJi ^ I4J&. 



,_5 yxJl -UJU iv»_^ AJJjJl OJ>...,^t dilJJj 4«-j^ Oj ^ 0?!^° r.j'y ^ ■ " - .■ ' ^ 3i>A«j lJ J>j\ J»^A tijJa- ( \) 
jJL3jj oUjJI rtsi i_a*jj CjJaJD ^JaiJl lJJjjJI |Jla AsJLioJj i^j^^i ^>JL> «ju Jl L^l« il)l?-L^i Oj>Jj 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



°v*bjt\ i,^j^j) jUaj.y jUjuJSff i^*rf^-» ; 

. l _ y v»j'S/l ij-^fll oLL^ i_aSjjj j : »_.UI| <gUI j?hj JjLJI Jajtvi ojU'j. ^ o^^r 

Sy> <_> oisdl Jl CUA-Js LiJLiP /J*^^ C-_p*>hJ Jlij i 5JL>cxJl <L-S y>JI sU^J I JjI UaJI 

. lj 4>ji\ ioy^\ yJ&y J> LJjjjJl^C Tulare jJy 

nLJl JJi iljjps Sj— y /«j^ J^**^ i_i>J IfSyj oL-jJL Igilj^j ,j> A^S L 4>JUjJ 
_ jLip^I ^ JbiVl £-° Precompaction j-w-jjl <_JUdlj iJu^Jl oJLa >-»yu? Lgi_ji 

jP^'S/l <->-\ji ^L^Jl ,y» y& 0^9 *j* j^j 4 jsM v^ i>° ^-^LJl ijUJl J=£Jlj 
JLxJl itJaj j-ito (JL>-L- (iUau ">• *J Jajji L"J ^kUJl Ja^ c^L-^- i^ - «U-ajUa^J 

iJUJl oljLJlj 7r}j*y\j ilsuijJl dU; t/ L-L^-l Jio" luLU* -^ jUJl i-jbii Uj 
^Ij iJb-LJl jtluJl I4I ^j*S (j^l ^L-JUl jU'ill dib ^ La UjLju Ui <j;>-l 

SyJ Adbl^UuJI »uLi 1 1< D. M V ih q f ) ^1 Ji*i»J 



UY 
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ikSL. c^Jil JL^xJI iU^LJl jtLJl cJlS U lil L^U-j ciJUl jirS/l -^ dUi 

.jl5CJL 

•_jj) dlii (JLp i^-Jj^j Lo 4s!jI«jJI ^Uj—dl jr'j^^ iJ^-U ji»b» (j^^' - -^ 

. L^i AJaJjxJl jUas^Vlj ^^-LJl C-J>Jl CjLJU^ _ I 

Sjj^L c- -.1 j>LiJl Ja_^ ^HyJ J^LJl c^-Jl syoLt <^U Uj-S'i US' 

L>JUL_P SjjksJl Jb- ^ J./7 f Ji ,j}\ CJ*)KJL_J| >±jA>«J la Sil—Cj tdJjIjS' Sy>lii 

Uuj (.Sjj^^-jlJI ^ J^-lj — U lJbJ_aJ J1»j ^ jl^>I iu- <sy — ll «J^ ^>UJl JaiJ 

A^P- i^—»_Ijj i4j^Sw«J| L?-lj_~JJ I^jJ-JJ jX«JI i— J . /J » j^xJ ijjJ cSj**-" d- 1 ^— ° ,J-*i 
. iJb-LJl vTjLpj JL<Jlj (3jJaJlj oUj*»Jlj jlj^oal ^y Aj J*j«J| Sjj_ ; ^aJlj 

o'Udl jlS^I JLit U>-LJl iiycJL jib I^j. 7.Y0 t^ jii'VYjA • • <jV lPMj 
J^ JaJ-tVl -k^~Jl J* 5JL>-Ul oUUmJI Ul ,j*j-*5 ^1 dJUb" UJU IjJt 
so5l_pl ^ItUJlj tOlSUL AJi^. J*-lj- ^j (Alexander, D, p296) ^iVY ■ 

4*jU1 iijiJl jSUiJl ol (US Natioal Research Council 1990) jJij 

LgJ ^s>jCj jSLvji ,jfcj j^j* <1* j^^- ^ ' ' /"-M oJjs-c^qJI oL^IjJL ^jls-LJl c^jJI ^ 

.■ilo lU 5 v^ JjJijJt d)U« Aj^>= J\ 4jy<— lU jLp-Ij^JI ( j^j_«j 4lSCl_<J 4. ' . I Ij 

jJl^j U-o t^y^-j^Jl C->i^jJL! ijUj^Jl iJU^fjbt<Jl t--— J J^^ii J Jl -^^ (J^J Jt;:: ' J 5 "' 1 ^' 

Violent i/Lie- 5j j^j (—is^ljAj 4JI j^I «,« 4+a\—>- t<3 **«Jlj j^ 8 '^jL; a^Ij-LJI oLli^JI 
_/iSl jljO' (Jj'Vl ttJjj^Jl J^-lj— j 4,,^ tf-^uJl J^lj^Jl dUi ^ (^jLi; <. Surges 
tills" OJj tiiiii^Jl S-jj-iJl oUlJLiti^Vlj UL>-jjl jiS'Ij d)l — ~J)l! oii> j-o N^Ui^l 



nr 
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J**J W>jl oljLgJI -y. 4-iyjJl Js-lj-Jl C^ *jP L-^u u! •jS^J U Lf l» H S i dDi 

tJji i^UJl ii-h^Jl oLluJlj 0) W-tuJl 4JU.LJI (ij-kU l^^i^. iJUJLgJ LajjJj 
Jj^kil <) ,>^o U «iili yip Jli» ^y-jlj . UjJI l^-ji- jup jT U^Ul oliUJl 
V*^ 1 L-^Jj 5 ^! J^" J^\ *i>W *J^M V^ VJj-iJl SsUJU ^h_Jl JL>-LJI 
crij-^ 1 £^ csi^- 11 . jL-iJl J^-LJl JL* Jeu^Jl jjjkJl dlli JLe ^kadl SJuJui 
jj-^Jl 11a j . ^v^ ^ j*_*-Ml j»Jl Js-L. J> JLp SJLajJI j^U-Jl _pj l^^i. 

.jSjJl SiL- 4sUJl 4y-j -y> SJU^>^<Jl 

JSHJ ^j-jcT Ljj'IpLU ,y> jiS J LgJl Ju*J i*ii_*juJ| J^lj^JJ 3 ,,.,-,lL 

L^mO^^jo « i^als^ iJlj^j Ljj iJUj-Jl CjU-^AJI ^jxSj \^>\j_J, i»j]a>- ^>-IjIj 

XJb-LJl oL^jJl -j-j jJiS" ^i oL«j (i^ jy iJb-LJl i^JU^Jl oLiJ^Jl -^ ju JbJl 
i__As<sljj<Jl prlj*"^ jj&* J^-*>i u^j*^ "— '^— ^ri c_s* <*-*■' <_s^' t -^ 1 -' ^ s '^~ to-AjJ-^ <Jj-l! 

. (Sjj>tJl oL\J^»Jl) 

4^-lj^Jlj <b ij^-j^Jl r-lj^Nl j^Lp- jj^ i— jL>J| ,_j» ljX« jJLS^I <Jji» iJLj <Cjj f-lkii 
^ S^ill J!A>- otudl ^jS CUaS'ly ,_j_ill i_^<lj_^J (Jj^wJl J JbuJl j"aS aij Ig-lj^'Sfl 

cjLNjJI ^j-^ JU-i Chincoleague ^J^SL^Ji sjlL Jj-L-» ,j^>>u" - Y 

[$A& JjJLii oLJl CJI5 OS* (j>-Jl ?Ja-. i^j^^ (3_>i jli.t 4j"^i />• JSl) llA JjbUiJl 
Jl^i i-jtJs> pli^ J9 JaieS^ SJL> Jl oLi_£Jl CUiij LoJwj c<lJx- iniljJl pJ^Jl ^'j^ C/ 1 
US' i^LiJl laUuW ,y '/.A1 ^ oL_Jl cHj+i- JLs S^L- yJl ^ io&l ^"Vl 

iJu. Uo5 WY L^>j floit fc- L^Li-jl i>-j^ it WA DeRouville l^ f U ^1 oL-UJl 0^1 (0 

^,^0" ^11 ^i^Jl %rlj j>w> ,>• ^yJl f JiJl J* Jtj \ Y , V A^Lill Ojj^Jl ^ I4I JaJwi ,^1 
. J^al jillj J_jilJl Ljj jiSJ L»Jlle ivoU- UjlP lj?«-^ JbJ-iJl LisiJl |JL» i_~~>j 1 aJ* 

aUj,I J> .^Ip U^j j* jlrS _H l^YS - 11 W SjiUl jy-^ 'J.UI J^ ^rl^Jl Jj-« ji* (Y) 
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i_jj~jl« jiijjl £**?- ^ ^^Y 1 j>1_p l5js*j jajJ j;^!).^!-^) ^p-L" o^J** - ' 

. L»JU<jj il>! ^UP-bJav?^l 5jj>tJl Jaj|j>Jl *Ut..,'? Jj c SyiJUJl g-\jj>y\ 

. Cj\y ^J% (JiUJl JjbcJl 
*Lj Jbu «JKl« C^oilij (^JJlj (_5jbJjJl J^-LJl l^e>y-j 5J|_)^U 1$jL_?-!Aj ^^jj 

^wilj J£w ^jSL-obi JJI «Cjlj^ J>4 U— J>-LJL1 ^^1 Jj^>j £aj l^-ILJI -^Jl 

^ L. ^j-^Jl «ij>«Jl Cj^JLm SiL_pj i_~~j /^-Ij3 jd\ ol_f>lk2j| j^l j^j 




^ ^ (jjIxJjJl Jj>-LJL £>r\jd3 ,y>j*£ ^\ •sjlelk&Jl *j>>1 Y • JSLi 



. UUaj^j ^j JU-iJl _^j ,jU Jli»j ( \ ) 




^ , \o 
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- -J (J 3 ^ 



4ik^.ii 










<wL>- 4jo jJ O jJjcoj |"_k>LjJl ixij ijjbt>-ly' cJi>^ 






^1 > ^ Y £ j* iyJii\ J*>1^ Jju^jl IjLaj iljioY • ajJi <jjy-x ^=r'y J-U_*j \<UYj» 
tliliS . ijioi • ojj_5 -y^ Jjb«o \<\AV _ \*\o ■ ■y syAJl J*>L^ ^rlyJJ ^ ■ 

jJaiij ojj5_uJl o_lUl r-o-^J ^J^- 1 Tt-^'^J -"-^'j-^ J-^L-Jl '-*-* ^5^- '^! J -'' <ula^o ^y> j*£ 
_L>Lo y~> U J J£L-«-<Jl ( Jb-L~Jl ^j-i^i-? ll j^oJJ'^ j^Jlj "^r^' ij - ^ or .r' j^^J' 



. ^Lju>i 



j j>;j 



Sorenscn and Mitchell, 1976 y JS oyTj LJ liij cu>Jl jp 
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. Lf l?-LJI is^JI j\j*M ( I *) *Jj Jj'**- 



: JL^UI c^U l^JI jlftl _ ] 



4j 1>-Lp>xJI jJ^JI 0>ti _ 

. i_ij__r>Jlj iJb-LJl diLiSGl joAji - 

. l5 j'-'Jl iJU-LJl oLpliJill (*Jaij ii^*^! JaSl_pJl _^°-Ijj it^Hj^ - 

i AjJbJb- JajJa^-j j^»j>-j (3 ji 5 .V O^Lyslj »JI JjL*j i il Ja^il _ 

. ^jP-jUdl ^JaLiJl aLaj Ls-^UJl CjIj^JI f-LJaJj *ij>^Jl ^^rT^' 



: JL^UI c^JJ i^sU jW- . 



, Aj [ t5*tJI i— 4 J t^l jl jjjluol pJlp 



. 4_L»J1>eJ1 aAv?^ *jI 



■i 1 a* 



jU^JI 



L ya4i_ 



.Sewer lines .j^i ijk^ ^k^- J:>U- -^ j^UJi u ^jL- 

. <L>- jJ jSC/Vl L^JiJ jJiij iLstLiJl oUj>-!)Ul nLJs>J . 
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^jxii Ujlxp <Lys>L>- ioJtA-o iJb-L* cjLpIjj JjL^j *L^jJ. J!A>- •><> L£jI*>«j U-I^Jl 

cjLLjJ 4*~zS Shore line Retreat ^LsJl .k>- «_ ^-IjJ ^ a»Jl lJji^j ii_b^ 

: ^ UJ sjjl^JI Jp-I^JI •_/> f-UjJJ -JljL*.j Ji*^j SyiJuJl Storm Waves 

*-ji Jl cjIjLjjIj 4jj_j>xJ1 c^>«aJ| cjUu^ jl_v» 5jj5 s-lij JjI *»j <s-Lii| _ \ 

I^Kj p-lj-o'^l ^Ij-^LSJ p-l_^>'S!l J*-l_p-j ^j^t-Jl JaSljs-Jl L^»jkt tiij^Jl Jj-Ij^JLj 

*JLu^>- (U? jl i|^><j>- oLqjS - ^ 5JLii» <u»LSj -laSl y- {j& ojL* ^liil fj^L? 

. LUljLgJ^U Ljvi^xjj 'U^'- *i_p^; JaSl_p- (tl) *3j (J^*^ ilttrf 
J^-LJl dJUi JaSljpJl -y. Jj^l £jJl JtiU- •>. UiU^ JJUJ jJl jtLJl J^j 

&jJu> ^jj* fjj~^\ JUJJI Jp-LJl ^^Lo ljJU-j^- JaSLs- i=-L^J| ^ j*&» ^j 



lit y, "i/JO jIju-jMU r.lj^'yi J-sUJ j"-i Curved Seawalls l>^«iJl i^l JaSljsJI ,y. ^>)l li» (N) 

.jSL^j (iL- Jp-L. JLp gjJl lilJi _^lijj iJs-Ul J=>>- ji lSj»JI Oj«JI J* 5j.lL. JiJ 

US £}Ul c~B lJ^j Groins JU^JI y*-\y- ^» JUL. LJj>J^ tyy. jj/L;U J>-L» ^ ^ (Y) 

. j/JUl J>-Ul ^ JU> j^lti\ <J\y^i\ «Ip1 oijj Jetties .L. j^ljs- J^-Ul tJ «ij o^j; 



HA 




J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



i_jbvaiciLV t *"' 




oJlA ^La viAJ JL5 <«»AJ^1«jj I "LoLjujitJl 

.(mv 



U& £J j* 



Sfl 



I^IS" -j* 



U 






avinaligi^t J-JU^jU^H-t. 




XU>^). 



Jl — «^l -bl s*sj> jjJ — ; C-iyl v«. ij 

/j i ..>. U 4jL*><JI kPjP ' >jwj*j ^ij 9 **^ 

c-j^JU ^jj'-S ,_^Jl J-5-lj-Jl ja \j-&>k-1\ ^j^r Bar.ton J^-L-^ Jbuj 

V-*->' a"^3j P ^I ts-* J 1 * 7 *-J *il-*- !> - £jj-^ J-»— «* jvJ • A5 -» (^j "yj <• ^rl^r-^b 
kj jl^j diJij (. L4^ JUj j^-ljfl- Lajj -b Ji*j Artificial Headlands SjpUW.1 

<_9j^>«_ Jl ^>-l ^ \c,jJ?^f> Jaj_2^ij jL-j^Jl ( W) Sjj__vaJl -j^. dJUJL? Ja^-V j 

JM^- <y tiUi *xi_o t Sj^JI cjLL*]| Jj«ij l^i« Jljj L> { j^i i yjj L^^a^xl oL>-^AJJ 
jrlj-Vl ^ i\j>^a l±~s~ OffShore ( t / f - J UJl) JL^Jl ^_LLtJl iikuj JUj *^ 
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()i) 



>JJ^ 






w- 
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Oj$*JP 



.oJ I 4 — o-l) I j — * .i V> 



Jllf 111181111 Ife MW& > s ,-u_uji 4jisLti ^j ij 






-^LS/f 



yAAAAAA/^- 



4 i* ill- iSlLlLaC 




jr^Lill cfla 



a 4jLolL4 



<UUj 



W/ ^J.Li// ,>• v^/ ftL-/^' 






NUJ; V 



u-^ 



uri 



jwilj J-^J j— fr^J <-^J 



c^ 1 



Q_tAI 



L<^i 



j* 



JUjJL ~^L>LLll iiJJ6' flAl TV ISLi ^Jb^-j—o j>-\^- ^J^M L-Jly^'}/ 



(mv, m\ 



i. • a-wJ-^c^a 



J r 



(j£ j— s^ 5 *_>~l J 0^1 1X*jU 



*J) 
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(_OW2J l.-- : ..>^J l^>- Ij^i *>-jJj ^Ljs-^Jl ya^\ ^ i^jlljl JlSLiVl jJjOjJ 

t-jLaAlb 4jaJj_Jl JlSLi'Vl Ja^.! -y. AjJ Fringing Reefs l^>-y J*\ _ ^ 

iivsjtS' iJls-jjJI jjaVl j^la'j iJUcvi i_ Jb> ohi> ^LtJl Jas^ -^p L^JUai; JlSj t Lastj 
»UI S^Lp ^yiXiJj iojVl tliLvin JlC <L)da}fcU jJLj L> ULpj Jrfdl >Zj\ £& pUj] iJl>- -» 

5jJ>c^i ifc— =►- £» jLo • — aJT -yi jSSTj jh_*l JU*i> ^ 7-jlji L^pL^J^f <L~jJLj 

4JL0J Ol— Tut* jLt_£JI «J t CJUJ JJJe^Jlj t_j j 3 ,,t I L - U Br . ~ U . .. -a y>tJ| J_J>eJ 3 JUL) 

-J* Ijuw ^^v t-i-^S' jJu Coral Reef Barriers ^yU-^Jl _^-UJl - Y 
_j>-L>- j^Jaj Jiij t^L-^-yJl jaJI l yi LfpU ji>tj 5a>*p sUi <up aL^4j ^LLlI Ja^- 

i^1V c-jj-^ tSj^) oij&i\ <~ijj&j SLLUl ii-s- ,>* <J.^'Ljo <i~>- ^U-yJl 

-jtIj (Butzer, k.w, 1976,p. 237) \j^ <\ • JLp jl> _ji JU__p! jcp ^J^U* tsj^o 

(\Ojvij JlxJl JSLLJI 

■^ -— r^rr^—l-irS^S?™-'^- -.-... .^_ -.. ..*. __ 







CS3 <i - ^-*'" 

WY 
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•yi ^J J-SLi ^ J\ JSwJl iy/i ■; jJli : Atolls iJU-^Jl oliUJl _ V 
j^xj _ i_Jl_i^l ^ jL«! ejJLp -j>i Jil J^_ >u _ 5L>tws "fjr^>. Ud>-ta j ,./a>io SjSIjJI 

;>JU> AJ-oj t(_gJ'. gilj (J^LgJl ^sl^a\\ {y Ji_S ^ Sj^oJUJl <LjL>-^<Jl Jl$Li*Jl oJLfc 

^ Lfs<juu ciiU- Y"V • _^>J \*\oa .U Cloud «Ua>-! U Uij iJU-^Jl oUJUJl 
. -/> jLS "\ • U; J^jJl Sj^cJl J> £V.j> (Davies, J.l, 1978, p710) ^\<\ ■ 

dili ^viL^ US' l*s~k* itiJjS <Jl>jJ&- (_y-i i--.. r .. ' . l lj U\»ly4 ,J> iJU-j^Jl JISCjVLj 

. JL«j U-*J 

oU*_Jl- J!>U- j! Js-lj 11 dlL? j.L.1 ojJL-SwJl i-JU-jJI ^-aJIj .-jL—iJli 

<iIL" «uhL_« ( _ 5 ki; ^JDlj High Tide JlJl i±>j^s- fLol i*?L>- iL^^-Jl Sp-^LJ| 

illjij 4jJ jj ="-L>OJ Js>L>t*jl l$J l_i>rJ b A <L>-t>UJl <Jl3 -j 'yij I xjLllj ClUrb Q ll 

tijjJbJ 1*1* tiliij I giLvPlj iL?-^LJl CjIjai <JL! (Jji^ Jb Jb^Jj JiUaloJl <b» ; .lat iUlS 

jLa JL<^>- JJjL<a» *JuaUa ^ j*£u> ^J> ( j*jjj~3I s^J^J ^jjji^xJI J^.X*j| j^i^jj 
US J-^iJ L y35[-*a>*i\j ibu'yi <LiLu JlSwl ^ "JJ&^J (_s*^~_/»-" J-«JJ jUojl idliuJ 

,_^ij ^IjHi^ -J^- ^^ ^-ij^ J 5 ^ 1 J-^*— • ( Y °) J 5 ^ 11 <y tUUi j-gb.i 

(^jU>-j^>j| (JLlaJl) 4_1>-L~fl aJLj Klij** <*_s?-tAjJ iJLjI^o-o lg.,«j*j ryC- LgJ ya^j iJl>-jji 

t<pli Alliol /»JLe jjj ^IjJLp JSCIj ojLtiJlj jAjj^oJI ^U-j^JI jaJI (_g^l Jij 

oLi Jio U>*]ijui ^ ^-tjLo ol^il Ji-o.7 luIja» U0LL>«Ij (TV ,3jLJ| JSCiJl) ( _ r o^Jl 

I n '■; 1 L* r±xi (1)1 ->_Ool Vj^JJ /jSsa_j \^;hiu Lft j_*Pj C^J Jl oliSj <Uj jJP SLJiSj SUi 
lift is^^LJl AijjtvO ^yiSvij tS^jS^al oLill (U— « SjJwaJl i_/5IjaJ| ^^JLp (_5j>-\(I j.s^.*3j 

JaSljsJl />! Jiie^ulj ^l-j ;->Jlj jJb>Jl jj^-l Lij5i US' i_^,Uali J 1 JuJl l^l|j_^ pLj! ^yiiitj 

jj^Jl (JLp j>La: t _ 5 _dl cjljLill Jio iu>-^UJl luU')L_ j JL jLt^Nlj iJU<ai_Jl *2J aJl 



wr 
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Jl (J *V jj\ ti'^H <-*-° |J> j-° J^ 9 ^ i»L_ j ii>L>-J LAjjJj J5>1><J jjJI "L^J Jl »jj jS^j\j 

lijjIj^Jl J_>-'V Sjj>v» i>-bL_^ pL^ Jl ^ij—jl ^^a-tjLJl y> — JLI ^j^Jl J— ^ -Wll 

Jl dili ^Ij tiJl^Jl i_jU-liL SjLJI c^5j^I j! *L~J| Iji >y^- f-Li^l vjt^ 
tuLjU-j^Jl -^ 45JLix<> i_iUJi .!?..» j l^x* V • -^ ^1 J|^p ai* L^j^j WV"J ^j*-" 



Wi 
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Crtl jb- mr r u 



^Jl ijjJLJl jlk^V _ DlSLJL. L^ ikSCJl i^U- _ U^-Ul ^LxJl ,>^ 
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lJI ^Lp-T J^lSj fStis U \jJ£ jdl o^KcuJl {ja U^Ul „UJl ^^L- jl^ 
t^aT Jij . ^l*. J£^ 4_^>-Ul ai^l jS'lj- ^i 1^1* 1^ JU_iu ^JJi olj^i 

SLs-Jl iiL^j LsOjIj i4^l>. -jJlkvaJI -j^^. . UoLfjj ^Jl ^Jalj^l 4jU*=j 4*9 1>- 

<_£° "-^j-" jiv^- 1 J-" 1 *- ->f ^J^ ^ ^ jp t/l! ^ <^L>- jLLJl -^ jbjuJl ^ 

O-UJl ^y i-rf^l j^s-S/l ^r^-Jl Jj-L^ CjLcUoS ,j*a*-Jj <_riJ~Jl (W-^ ^J ii-ii^o 
(_£» l^Jj^ V-r^ ^^ ^i'-M '■^ <^^J tlj^Y"\ • ,j*^ ( J>- oLoJL; trj_jj_pl ■-.UIt-J -Ij 

Aj^^jSLpSII SL>JJ iLJlj C-JjJL I4JL-.J Jat^-lj iJUjJl LliU-t>Ul lIi jtij dJL^5Ul 

j>» Y^^Oj. • . _pj _,t /YjO i1>1j -Jj^I V^J jL^i^l c^-Uo ^1 ioLJl 



. i£j>->\ (jA-Jlj Jjj~Jl OtASU oUiiu <— ^~j Jjj~!l j-" ^ OjJLj 1 .a./iij illjJU j»«j *U JS 1 J. : .3.7.„..* 
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1 






-«* *J«1— 



\ 



s. 



'-y 



A~fi>\>- J^jJ OjJ — »*l lY Jj-j Lo 1$jL»£ H*?~j\y pAs-<j\ 0L0 ^^J JjjlJl -yt vTjLhJ? 
£> *Jj>Jl J_^iJlj Aj^j—^ 1 ^^5^1 ~<-A->- hj>*^\ »U>Jl j;^ Jl Jaljl iijliJl 

U^J J-U. L^ i^ jj| ^j iLjili oLJl itsjk oiU- Ji i^^JLJl oUk^Jlj 

(YV (Jj J£i) LJLJl 



oljLJl £_. l$5^J ^y o_ 



^-.1 ^Yoxvo Jj^Jl £_J, -^ o^j ^i ^Ji ;U2J| iL^ul ^ O) 
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i mi t V> ~_^. ^^^.^ i^ij Silj^L-^U) .LJjli iij-^Jl f-JUJl jtLi*. J5l 

OOa JJJI! 4-^j tj >Jl j] iJU-LJl ■oUj^^JI eUj jywJl ^ij-Mail oliJLk* 

-^l/ -^ i^fcM 1 jt (i^U^aMl v-^ 1 ^ ,L: *J oL.^ iJb-Ul jtLJl j* jJiSCJl 

hj>*> lLs~ ijt -_^ LoUj o^iitJ liUiS" iJl^Jj -k^xJl >*«JL. . i»- ,jjj£i^l .k'.t l [S 
ob> J^4>- yU&S <£/^Sfl £iyVl -y o^Jij l^J^ 1 ^jiJl jUas^t i^-I^Jj 

(YA (J j JSLlll £>-lj) dUJJ A-jtAJl o^lj^l jIJU^Ij ajL— I ,>• 0>JU.-ukh^. vJl* 
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«J«JljlM|l 



* p * 

1^ t<0 ->-)$■*$ ■»'>*-" jUx*>l : LuU 
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_ iJlj^lj L_p iJLJl _ Biological Hazards i^^Jl jlW-Ml U>h±j 
iJui^J) vL^ 1 i*Jl**Jl{ WJ l^j-« ^ ViiAfc^ 1 jUa^^l .y 1 W- 1 -! U^i 

. iaiLJl Jj^tiJl J 

^>\y^\ ^Jj- Preventability «iJl cjUI£*I v-iS^Ujt^kiJl iLs-^ Jl Jj^jJl 

.iaJbJwJl 
•jjS'IjJIj tl—jLU; Lo JSl, >..a„^ n7 l jJij^\j tili>J i.! (jr J vl)Jb^J JjVjJU 
l£j tjJbJl ^ idkioi ,jls>b« ^ j-i^o oLL-jJl jSlyj » j .«. " .»a CjUL^UaIIj t j>«^J 

JJoj aJUI UjliT -^ o>JJ oNjU«j f L-all jUarf-Vl .1* JS fU dl»i)fl ^Ui U 

w>JU»«j /jjIj o~~* t -* J r*" '- , ' U-*-" ilr^*d t5«i— ll JbJI ^yj Jj«j (j>jjj (»J L_?-jJjiScJl ■jyi 
*JUJl *&\£*\, OLJ^l j£*j V dU.K i ■j-S'l^l Jj^jJL jl*i UJ i^U-j U.„AlL 

. L^» iLoKJl ajL*>J|j 1$JjJl=- JUL; ^ ol 

Ji. 4j"li oa>Jl «j^ V^k -kUj^ll j-Uj ,,yj^l j^tJl i>-_>Jb JaJ^j V iJijjJj^l 
o 3 ^ o^y* <-*>f\-5 &_>t SiL" 3_^i ,_,» Ji*j eJlS' ,_j^Jl ^lyiMl •y j^Jl a^» 
■y. _ rr iS^ll oLS' jjj A c Sjy>'S[l oJi^iJl cjLjMjJI ^ UL»J <>pLi^l »j jlJ Lu"5LJl Vl» 

jU^fl -^ fUJl JL>J| jl oljJL^Jl ^^a-u jOa^-l x^. jL-J)/l ^lla.:-..l ^JUJi5 

Grass- ^jjI^-j olij=r ,>» ^jl^lj l-t^jll oLi^l -y o^pj ^Ij->*JI /«-« <i--i->«j 

. U^jPj hoppers 

>l^l -^ jJLfll JU ,UiJl ^ ^Jl p^l jJUJl y, ijS Jtb. ^ ^_JL*JI 




t 



u\ 
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Si i-0 i^_-Lp •y.lill j^U! il^ ( _ 5 ^ ^i j_ijj ^ tj j,j ijj] 4 e—^yd ^JL!l 
jjUll :>a«j L+iu JljL. U^j S^yJl ( _ s **Jl J ^jidt Ji-» ^j>-t Ulj ^lyii 
V*J °\*rf>lj JJi>ll J-i* Uu» o^'^l ^l^Vl ^Lb i^L^j cOVl j>- 
olj-ijJl J^j . L^Hjjj jt .SJjj* J^j <ULp oUJ)f! (.L.I L.jl>J JUJ JUJl a^J*. 

,_,» tilJi ^. yn. T ., y . US il^La 4_jU>JIj 1$aj A_JlSC.Jj Af^-lj^Jl (Jf _3 <Gj_J ^^Lp Jj£ 

jWz>-\j ^I^Jlj oLUJl JSl>>- L4-3 JjliXo, ^Ij J^aJl IJLa ^ i_Jl=J» ob^Jl 

'.AaX&a 

,J L_*VSn ^Jb Ijji ^L^Jl cJ_JI jji-^j £j.jUl J-J U.Juu jLJl c~J 
jiUJS'j i^ljjil l^jt ^rfr^j iWl _^kJ oJljUj C~.JU«I~.I JLii t4-tJl ol_,jdl 

Parasites cuLLiUij iJ^jiJl oUlj-s^Jl c~.ai^l dUISj <-^j^\ f-y Cjr-*^ 
yt>j*>- oljd. ^ij . Mosquitoes ,y_^Jl Ji. ^ly^U <-—Jlj SjUiJl oiy^Jlj 

Ji* i_»jaiJl ^ULwJl ^ j^-^SjJl Ujjp cujJj tL> fil? Ilj «JjOJ iL-.j-S' (JLJl 

. jiUJl _^>j Charcoal ^yLJl *>-a!1j jU*i]l <*lw? 

J£ Ladang gJb^Ulj Ij^ 1 &-u*\ k^ ol jU>- ^ JUJl U_i» l$J %X. 

Sj^J l^ljj 0~ -_/>]j 'lijJb>- J_pJl LjJ ^ jA\ .yijbU |JL>- IjU^, t _a.,.AT CJ15 



^^. .^Ji kL~?- \ <\W (.U ^Ijl jUiJ ,1U>- LJi. j.i.U j>-T ^j, jgi, b\ Jl ^%Jl ^Jli^l 

Jju ^^aJI 01^ Ob oUljj^Jl i_w>_j -ui oJU; i^iN^I JjUIj L^kJi ^ £r ;lij J[ ^il aij co'i/r 

. \ <\W s^j 4»UVl oMl^j : ^s-^Jl Lj^Ul J*.^ ^ iU r 
^Js- <l>jjj* j-UiJ y>j Shifting cultiralion *ijczJ\ iplj^JL o^ju itij>Jl JiJ ^ .JU f^ Jb-^ (Y) 
il^jl jj_s- »ij i^jUJl J-a/LJI AJI4J J ^jVl >_iJi— : 4J »ii iijlJuJlj iJljX— *jl i^jULvJi ^\y>' 

iUJl oi jSJUlj jjJl>- j . JbJL?- ^ l^i ;L>Jl ; j jj ^ iAj_JJJ Lilli j^u il jd I^jU^x. Mmj SjjJi ^ii^ 
(Knapp, B, 1989, P, 225) J/rfl l^jj^^, Jl ^ ^^ i^ \ • • • ^ ^iSSl ^L^: ii_^J\ 
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,«*■£■ A»oj>«JLJI A>-ji -^ij v — "■ 



iJUkJl JLSUL-^Jl 



.s-S <U!L) IjI~u»I 4?xw> */ij2l 



Jl5j . oLUJlj ^jilj^-Mlj ^lj*Jl ^ (Ja^» tjr*^ J^"~i uP'j 9 ^' ;y>U» j^Sc; 

A* l>j'>*" -^ y <i>jJL>- l^»-»t l$J> jLJ^LJ J>o M V*^" '-r'^r "^ ^j-^- *Uj ^ j^i 

. LgJU^ -^ jxj tjU^'Sil olij- oUJlj I4X* dl^jJl alJi4j \^\j^~\ Jj ,-pJj JSLio 

.««i r^L^' *— 'jr*-> t-s^^r^l « JL:> - «-iJLJi ^Js- jlpIw 

ijLJl oUUaiJl L$J ,_^y«^ ,^1 J5I_^»«J| JS jl JL*J JUJl Jj^ JUi . JU*J OjOj 



uri 



'JJ 



jL-VI j^»t ,>• 0) :jU)ll JL~"j 



tjL-jil /yi /.A la 2 < ( J~<>-' ">^H ''"^i' ' fr** ??"' l** 3 *" jp' ^iy*4 J^ri J^4 HJ-'-^JI 

(Ibid) Ulji-L UliUl ^Li^- jsi^ 

Jj->w_j Lj_i>-jij l^jlt_^_j LAjI^a^Ua.1 SJl«j lg o>»j- vl^js- {y> ,y\j-s*S\ i_«Jbji»Ji 

o-UL—Jl ^ Lfc^^Jb J .. ^: . ajj L_^l \juj_~. UjLlxJI Dj-SC, JSI^Jl ^ix-J 

l^-i « — SC^^Jl -jSUj oiyi j-Jj i _ s _» -_y>J UjLixll ic-j_wu **-jjj 'JljjVlj JUoaNI 



. viUi j-i j yd Pj^iJl vIju ji fciJtJl j1 .j^Ul Js-1 ^ jUJl ilil L^ JUai ( ^ ) 
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•^ ^j Crown fire Sj_j>^JI oL^-Jl J5lj>^ «-ij-*i li 5 '^**^ ,>* £>" ^^J 

_ jUJl (^jx^wo _ I^j (iji~* (^t ^/^ iUlt oUjX_« J5 ,_jip ^Jjl ^1 JJI^I 

7nk~u ^ flames v-^glll A**jaj LoJLXP oil* tijJb>Tjj f'UjjVl SJbJLi aj\j>- IqX& a!j*»J 

^^lajj li^j'ifl jlj-Jl ilj*«j it-j-j. JjUj i^-j-j iijs*£j i jUjeJ/S/t Ob^J j>«J iLiJl 
apL~j t UULJl JliaJ ^ JUdl Lilo SApLuJl j> U t Ji'yi oii cjLUJI *]b- ^ r-yi>y 




V*bt$i>» 





^f»iO iw^yt^fc. 



^JAL-Uji -^ I 









cjULJ -j. o_jJ s^U- »-Ljj ^^-a Lfc^j-sr-j lJ* Jl^I— j Running Crown Fires 
Convectional cur- u^L^ ojIjU jJjii i±~>- s^-ajm UjttT jJLJj icJU>Jl sjujJ. 

ilj» .JUb Jail._....:7j t,^! ^J\ OW^Jl oL^olj iS^isxAil ilj^Jl Lg f»» Jiro Rents 

Ground <~J>j\ Jplj>- < ll*Jl ^ jj_yi As j , <AkA\ «J=u* _j>*j il)U~Jl j-« kJij^** 

jj tSjUJL humus JLjaJIj j_)A>Jl Ji* ^k~Jl d.. .>J aj^^uJI jl^Jl ^ fires 

• . jj JLsJJ jz*Jjj (h» "jLo L^P ?*£jj . nJa»j LajUIXjIj Oj^-jI (JjI^pJI oA* 
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■yt s- yjl \1a J \j~S Ijji l_jjj f J$\ iL-JjJl ij^jJaJl J-ol_^Jl 'j>» 7-L>jJl JLxjj 

itj^i -yj <ij-Z «$*&£■ iil^A jt ^i~>- • { J^\Ji->^\ (ji»l^>J CjLUlIIj JLn_;JaJl it>j\j£}\ 

ili Jl f- »j 01 -J— >>J viJLlJS^ . ?-lj Jl jj—Juj ftl>jlj Oji /^JJ ' — JJfcUJtJlj J}Sl^»eJl jl C^j\ 

^JJlj ^a^>-j i Dffusion of Fire dl^Jl _>Ut^l i*^ J Vj*A ojj* ^Ai Jj^x-Jl 
JljLLllLi n3jXs»«Jl ^uLlJI fj-^-i -k-V Wj'j — "- *>rj* f^j'j (J 51 ^ 1 *-&$ $ 
?-j\js v^" <— 'l-^j '^ij^—^ J^^^-j "°j^° _>W«-^ 0^ *J^ yj Chaparral 

\j La Lgil JL_?-I /»£■ ojj «1<J| lj\j>*}\ oL>-j,5 »-jlj£i ( jijLLsx_M ^ji^La ,Jj . iJUwJl 

(Alexander, D) Ibid.S^-jjA • • Jl ^y^Jl oLU> J J-^j i>-j.> Ao . jot . 

if-UJiVlj .,u«..,flTll oLLup ajljj « l$j-5j Ji J^Jl <jkl~« c3j* JSlj>Jl3 t UjULzit 

viJU-XS" . L^x_Pj*»j »-ljjJL vt^py (J^***i *ij* -**Jl" ,ji«SUt»»J! jjv'ljl Jpl ,>- jIljo L«jlo 

. JI^Vl ,>• gj-Ul .-.gill £liTjlj jU^iVlj JUlixJl ^Uljl -jjj ii^U ilL* 

iiJL •L^s-jJj&l jUl ujLJL^VIj JtfL^Jl ^i\Jj oLUJl JSlj_>- j* ^ 

. JbJl y^i\ Ji* SjUJl jU^I a JU j,j»t Jl j^U i)t b» I^Uj i^kkJl 

oLJ ^U v L-i*Mlj JUrU^Jl J?b> dUiS'j iS^_Jl oLiUJl ^ «tj _ 

i3ji j.4^; i _ s _dl jU^iS/l J^ (^jjj dUiS' tii^-Ji kj>y>s>- J^U— « SiLij ^^Lo liUJiS' 

. c-jUSCJI lift ^y. iiLJl iwiljJl JL>-t ^ Uj| _, U5 i^/Jl 

j>-\J\ j^ He^Ul. olj- cw. _pJ oLJLl ^^JLuJl OL-^jJl ^i saljj Jl odf 
^_— Ijjl oU£ izlj JUJL Lg_^Jj ii^V • j^J ^3 SjxJ. J">U- jt oLJL»iJl 
<y gj* j-»jkS Y~\o _pJ J> fjj>\ Jtj-P- (ji! US . cyYV ■ iijjc^J\j i'^uJl 
J s*liJ Ji ^V • f 1_p Jsij! J _ i-J^ill oLJi^l i_ak^u _ LJly^ul oLU 

■Cj\jA jL-C- UjOi SiLjj <_^. ,\jj JiJj iCjI^^-. ^jl ilLa ^yJa-Jl (jlj^-^Jl O^JU^ 
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iJLJl QUI M\ J3I^J S^-i *L-Jl Jp l>>- Ji«J ^Jl 4-JLJl jlftl yj 

y» j^Jl J LfU-J S^Lj Jl (^jJj L_* (^jljJl kJ*3UJl oUoL iib»«-o oljli J'sVkJi 

i^j^ JUJi jjiJi j-ju- ^jLJJi -j*5U1i j oT ....; oiij ^JUi j^jiCli jl— si ju 

Jl Joy' ji ^j>-^j i^J>- YM° Jl .^-Ul J *■;*- Y<1 ■ -y c_~J cobjlj '/.^o 
,j5l_/>- 1 g-»^ oL_~~Jl sjl_>- *iLir x-4 viJLJij Y • • o»l_e. j j jJ ia Jl J *j=r-"t • • 

Jl l^jJj i/pUll «-,<jjJl jj-p- Ojj^I JL~5l Jli v—^ 5j ^-) <j' <-»j_r Ji *Jl t>*J 

Uj 5jlj>Jl Ob>-j.i oVJuw ailjj jl ^ . ...«l J!A>- 'j* ijlydl iJlj^ J T^-^'j J^>-J 

l^> tSjUJl <J">UJl J oUj3>JI y J» O^-JUVo J"5UaJl l ^ L^ifr «Zo S-SCj^Vl 

.bjjSL*o y Jit 7\6 

oiUIj^ i-_dL ^IJL^JI ijl^ ^ JjJLi yjj &jA>- .ilJJtf a1) — ll jU'S/l -yij 
^•Jl ^-Ll^'SlI L^ ojJis I jl5 ,>» .^U^-Sll y £uJl ,j^-ib- dLli^j '^j^Jl 
.^y-Jl ^Jl c li>l ,y /Yo _p^ \<WV Jl \VlA ,y s^l J^U ei^l 

L_JjJL_Jtj SJLp«iJ| obNjJlj Ulj-i-t JjjIjJI J aJLSU- SJbJ-p 5JLi»t iJUj 
:jSlS< >>i +.11$ OULkJt £Jf>* tijljJCJ £Luu¥l 44*»f*« 



J%>- y, viJUiS'j SJUjcJI JSI^JI £_UJ ^1 ,>Jlj2Jl ^- J^>- y Ujllasi-1 JJUlj 

^1-^ j JsU-j jj. dJJi ^j tv_»Li>ll L^l_p ^LJl iv=.l^ j 1 -^)'' ^U*>~« i-jL-SSi 

. XJji J^ oLJl^J »__>. 

^yjJl J* aLJl ^ J Ji*^ SJU_iJl aJU-jJI jt tflli ,>**j iy _^llj .j^-^Nlj 
j5l^>Jl jUj^-I J Ujjj i^x-Jall oj^kll vjJj" Ji5 U*j . ° ^ jlyJl v_^AJl ^UL.)f 

. ^-Ljl \JLgJ_> jlkoMl iaA^J L.'up ^iUij 
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( ^l*jUil_j l^J&l >-9UjV jlj-d) 

IfWfi jdt v-s^ 1 J 5 '^ 1 U-^HJ JV" 11 u^;* 3 c^ 1 ^ ^ 

cb-L- I* jStl Jo»- V • • jX • • ^ L* r U JS LJ> VJ ^ oUU ^ - 
jjg ^-S^iJl J^>- ^-^" U^^ J 1 ^ ^ r ° J Y ° 0?-! U C jl -^ ^^ «>" 

^ oLUll J-l»l>j JljljLi iJsU-j. oLUJl ol* J^l^ ^j • ol^-u- o— J5 !yi 

Cote d' Azur ijjj^ll J»-L- ^ 
:1±JI>UmL j» {I iii ■»> H j h i « 4 t JjIj-k — 

Cw^ JLLi JUiJ.Nl Uj^-. «l>- oUIJj v" 1 j-' V^ ^J^ V-*-^ f^ i^* 

. 1 *4V >*$!*! - »$L»- Shj^ <r* *l*LiJI &** - 

c-^Uj LjjLIp ,_,» c~v^i i*^_^i JSt^ ij-Jj^ 1 5 J*-^ l jij>r <^'j~ 

iiilj oUl 4-5>-_j 3_Sji>«jo <L- jL jUhJiTj 5iL>- l _ f -J>\j\ 1>pIjj i^jLJ ^jL-uI SJjJ i^jLUJI 
>bJt ^jj^Sl j^J. ^ <d>j£o» !)Uij« Ol^ liiJlj • _^kJI Js-ji-. >>-b il^a- «U- jUj 

^Jl o,t JI>l-MI Jsil\ J^UI oLU, ^3^ ^U J JSI^- c^ . 

.i>-ji. Y*l iJliJlj tiij^ i>-jji ■ Jj^l lj* c-iL iji>j ^jjL-jJj [jjj&i 

\* j»Ji < ; S'..7 ^« 1 _ s ^-j l^JUtJ ^^j—" iolji^"!/! SjjjjJl jliuMl j_SLtXj J ii-~^j SXiJl ^ c — 'i\S j ^IxK* 

. Ljic j^-Ul j_)_-Nl jl>-^)l 
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*fcSf o^Jl jlidN Ujli J^U—JI {jJ j> ^j Jli>Jl J*ai J^U ^U«J| .bit 
^^U ^Jb>^ U_Jb> iil>L>- oLS'jJL.j ^yAjJH 5JUjcl<> JSIjp- ilb> jl \aS . ol^p-l 

jUjVl jl *hJl ^ ^jMl ^ o^Uz^.'yi »-»Ji$j l-W> L_ji^j l>yyu I^jUwsI ^j U 
LJIj^c- l_y»i JLg-iJ ^ji\ tL-9-Vl oLp-Ij jji dUi ,JU- ili*t -ilb*j t i*ijyi jU^L IgJ 

■y> Lftj^C-j ipjj«*Jl iojJ«-!l *C1». IK tJj^JI 4JikUj 1515L* OJU ^ diJJLS'j t \iJaA 

.Jfct. 

,ji Lgjw^-l^j ,-Jl 4_pIj_)]I A^Ut—JLi lios cjl^i^Jl pl_^JI JLit ^a il^«Jl -L«j 

^1 a-X_J|j JjjLoaVl j_sL>>Jl i>- >s ,_,* L^1jL_<J t£j>-t Sj-i^>- «^tjj ^j iL_ £y»- 

^1 jkLJl ,_,» dUSj iSjjLSLJl As- Jl J*flJ jUa^-L JaJy l$l*>- L_* 1$^ <-_-— — =j 

joI^-I *-L<ai J!A-^ ^ ijdLpUw« iij|Jb-l ^i »-■■....." ^»Vl AJlJb- ^ l _ f ^i I— gJ ^yCj 

<ULc- ^^s^Ai u)t LjlCo-J 4j|j~»^l ^jJfjtCj i!jj 4jI jl J I l—L-l Ajjjpasi- l j*5vjJ 

OjbcJL. (FAO) iuJUJl i*!j^llj SjJLpNI <Jal« l^JJLJ jJl ol-ij^^uJl **-_h_j 

4j J^^i; U >u> is«>U- (iV^ i_aU\0 i^y^-j) i-otJaJl ii-ijljS3l JL?-i Ji»j JljLo 
OljjUl t _ J l*- AjjJLJ L^dJh! ij^Lfr jS> ij-Ai>- <sl 4JjS' "jx IjjSi b> JL5jj jj.ajLva^- •_/> 

^Jj jpi-l Jl d)lSL_» jyi *Sj>uj JliJo! AjSj^ j«j i*i«_v» v'j^"' <-^ "-V 1 ; "^L-sL-aJ 
i>JUaJt cjULJIj iaLJl cjIjLJI -j—o Jj^I (JL* *j"j.Asj J5Ml ,y A-j^l^Ji i^-Jl^ 

ij^J 5joLJ| Acrididae lij>\j>S\ iiiUl «-ij :j-i^5 ^i jIj^JI fljJ*S/ v-JL. 

ilj^Jlj ,jj\jPx^a-A\ j\ JU-^Jl ilyjJl <U>l_y— it j»J>>tj ct-L>J| a» ->a: — i ej|j_JL>Jl 

t _ r L_S'l_ r Jlj t $ J __-\ll ^1^-Jlj ^j-iVl _/r-l^-Jl jI^JIj ,^-jj-J 1 jt Jn>y. — Jl 
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**$ - „, ■ ■,., ■,, '$- : ^fcj£ a 1&i£!$i& 




T, Y- ; i't^i^^^^ l ^ s m^mWMBmW^ i 




T 'Si^K^^HnflHH?!^ 




■ffjf ffgffTjidWUH ■MBKk 


**?: ^'^■'^!^ (fe /*te WKp$' 


MVffiJiKBflS RSE^ssiffl 


i5ttSj3^^^'S^i 


^^kT«Ky<ArJH&?^BHx .^HSi^ 


Mp^pB| 




lllpiffil&s^^lsslslfei 


^n|p n| 


l^^^&l'^^ 




fis»lilll8?3*ll 




hTK*^"^ 


HH^9 






VIhMk^K 










klilllilllllllS 

H 


p^pftflt^wE 





Swarming of Desert Locust ^Ij >■ m. » al>*ai ljIj-ui! ^^C 

Jl^H ?t- o ■■■ " ,^1 i-ijjJaJl u£L- > Ujl^Pj AaKJl j_jUl iJ^lj_>_pJl a—Lj Ujip 

■a5j is o^ju jlsLa Jl jJIjJIj jiKxil ^j^ J* Ijloo OI^JJl ,j> \^—z»j> UU.JI i=^-LI 

Ja^j^Jl ^j | _ 5 kiJ sj^?- Oji» i_iJl y> jjg\ J)\ L$J Jb-I^Jl ..j^Jl i\J>] jJU> J^aj 
lsH Vj^' ^Le^ &L«* J^ol Jij buy. \jL-a jL5Y ■ Ip^-L-j, ilj ;>ly>Jl -yi ijUt^, 
^y J^" 4-ij^' <_H_?^' (v^^J L« lj~5j K-^-»y OjJb jio ^L-S'YY • • -yi ^/iS"! 
t^*J Vr-" ^Lr^ ^r* 1 cs* lS^' Ja_kviJlj SjlyJl i?-j^j jj^wJl *j-/i>j jlko^lj 
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£y V 1 -^ 1 '"j^ ^^ £f-^" jA\ yW^ 1 -^j -\SjA jkL_o Ji ^Lr y> 

• f - 1 - 11 u» ^jSj *i» £° o^-ilj J^^i 1 Jt*- 11 ^ ■**"" J 
lSjI^^wsJi ii_^Ji ji_^i i^j ^lji ^jlo (r - ) ^ JS^JI ik.>Jl -^y 

Ji 5^LiJl l^ij^ J ^jLjuJI.oIiJI iiAL" ^ L^ji^, Jl^I^j iJ^bsMj jlk/SJl 

( _ 5 U ilJl j|J_a ^ic t >jl J >^lJl .il^^jl LfJ jj|_j^_, ^1 jkLJl J_,.A>J ^jJU _u-L* 

(\1<\o ^L^-j ;i p) jft/l _p«Jl 




i £j\js^ai\ llj^Jl jLiXil iik^j (T • ,) |Lx-i 
^wixJlj jljjjj ^JjJ<Jl 'jij 5 ^' V^J ^C*i/* JLw Jji _pnJ L^Jijui ^jS 4^>tla j^jiJL-j 

.(V\) J^i JL^j 
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DJSLi 

jJ»L» ,jJ*mj *^.j*^^ 'jij 3 ^' <Jj** JLwj L_L^j| JU^J. ^y ~»j£S <vJ^' (J**"-' 

Jj^I ,>» j.j$JaJl ,y ^lj»«Jl '-r'^' l-Vj ■ •^■4-^h Oli-Sli ^^j "Jljdb ^ij^ ^^*** 

. 0"Y ,Jj JSLi) ,_i,.^Jl jftsai jkL. «UJL s^Lp jj^ J| 




..yr-i Jj^JI o««i Wl c^j«j LaLj _pL^ <\ \) pij JLJl J, JbfJl ^^ 
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IfrTi J _jl ijpljjJl CjNj*<x»mJI Jyi jJlaJ\ jljuto 


yjjji 


*: !l 


C^}^ 






j>«j OjJJ i^ljjil lgi>-Lwo aJL?- -yi "/. \ ^ 


W 


mi 


i_J_^>Jl ,V ,j* *-^> 






,_jJjwl 4~»- 1 • • , • • • 


C)bj-Jl 




,^^1 A^ V^ , • • • 


J^il 




J~i>s~*\ V^r ^ i ••*.•• ■ 


C)lx~5l; 


^o . 


^yjji^l 4-^>- V , Ao • , • • • 


i]\j>j+a\\. 


\\o\ 


l ^~J_r"'! 4^ ~\ • • , • • • 


JU^all 


war 


t_s*r j~*l V^" "l ' • , • • • 


Otaj~J\ 




<-jj~»«Jl i>* (j^ ° 6 > ' ' ' 


i_jyujl 


Uo* 


V^l.y^i.VA.,--. 


JUlJl 


\1oo 


•ji. Y • • + i*J^' SjJUl y •> UV , • • ■ 


Ljj~jI 


noA 


J^ji u^ "* ' ' ' J ^j* 1 "' Jr^k*" 1 i>° 






<ib?«Jl J^UwJl y» jl^a o ■ ■ , • • • 


yl>3l 


^ <\AA _ AV 


iik^MJl J^UwJl yo j\^a o • ■ , • • ■ 


v_j_^*l! 




iih>t*Jl Lv»UwJl y> jhSC* » iJT Y o • 


U-'J' 




iihiMJl J-vU*Jl j» jh^A i ••','• ■ 


Ujujj y* 


uaa 


•j* <*J>*~0 OlA4>J }J&° [**"J j5L-jJ| jdSj J 


Aj$ AjLuJl 




pjL^Jij tL^Jl ,j^kj ^i ^lj>Jl 






iih>«Jl AwsUiaJI y jl^j* V , • • 


Ob_)~Jl 


mx 


iiiikjl J^UmJI y jt&o of , • • • 


tJ_j~jt 




■uix>wjl L^UicjJI jjj jU£nj>> VY , • ■ • 


Jl« l*o3I 




Yj»5 £ • i jASj i>-L-^ ajUoI 


_^44 




i«l^ t/ik* ,_$» il^^l j* L.y- T"l j_^J* 


ijiytvJl 




y»Jl_, 






m 




^>jg| 
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* j« p 



J>U iih^Jl 4-^ljjl il^Jl j* i^Ul jjLJJU ^rfj-B ^^ oLU* ^ 

ji^iMi ^j-it j^iji ^Ui j_j^ji Jl* nr* f u ^l^. mo f u ^ s^ 

• k>- J^J-> <^ ^ _pJ cJJj i-frlj^ll JwjUJL, c^a>J jJl 

: JL, L_j pJUJl 

,y oij>J ^ <\ ^ oj \ <\ u ^u ^ oi> j^u h r +j\ ^bNi c-^" - 

*L>J JSt ^1 yMl l^j J^»jj iAjAjI. i*^Li oU-L, J^ cJt j1j-»J| v l^,| 

jj> jLSV ,■ i o • ^ U J|j>. J* ipj^. **i ,_ifl ^ Uij^ £ju ai^jJi ol^p- 

• VbjJl ^b^ 1 ^ **-b ol>L. c^blj ^ 

j*a j* ^L^ c^^mI f UJ| ^ ^ t jbS^^ . _, . . . ^JL; i^.^ ^ ^^ 

• < jL ^j? jji-xJO i.u<»>i jtu*. ^ vj >ji jj _ji ^ui c uji 
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. dUi ^i Decis 



cTi* -1 



jJI 



a-« j_j jl»> !l ^jj» L^>L>- j-^ajt i£j\>*^o ^ 



"■^'j lAr" J 5 ^ f-li«_=-j_» 



<J>j*Sj jj-Oj-JI «»ilj Jj ^ijj U* t Lj— sio -»lj»Jl OUJ l^-i £^»; ^1 ^j 
ilj»-_Jl ^^j JU tfl-fcS ,^-jJl ^-il^Jl ■j* ^IjJl UL_.i iJliAj tAi"5A_rl Jl ^jjlj 

. <£j>- JJij ^jlj^wJl jlj?Jl i*>-lfr« tj^*i ^1 jjlijllj J^Jl ^ Hjil ^-&J 



jL5Jtj OU.^1 ^1^1 ^j—j U-. lij^Jl g^-Jlj o^l iLJl Jl «-SliiJl J--5UI _„p ^j-^Sj 
• Vr^W ^r^' >**■ A ^ il - '-^ (J^' ^J* i5 _>^' J-^'j V-^'j < ; : -^»Jl i^fs^Mlj 

^ U.-.'b/j i»~or LiUaal jSl-*. v_-_J l^Kj jyl>Jl ul_^ij (Ulji-I) ^'j^ 1 J-^* 5 e , Jtf* J1 >l»«Ji 
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Jti >\j*i\ jli^N -j,y& J>\ 5il*Jl >t*Jl ^ £>Jl U*., l f U J^i* jt *—*- 

U£* . ily^Jl >— >1^-1 oUU^jIj *£j>- ??zlJ Vo* J^'>* £**JJ ^ ■■ * ■■*; ;>" So*" 

Epidemics Al^kl :dtli 

AjlJb (»jL5 f-ji -J^-jij k-jIjJJIj ^jjiIJIj ^jl^i]! Jl» ^j-^Jl "ii^ilj ^jIp »UAaJlj 

Medical Geography S-laJl Uly<_j>Jl ,_/> l~ja&\ oJl^j *i$j SJLJaJl Lilyc>Jl ^ 

J>\yH\ fijy JbJ_»«j A.'fe lAJb-t il_jl&U u-jVI»«^ ^j^ J| ojj-Lj n~ ~& ± lSJJIj 
-jjj iibUjl 4-^uIjJLj ^"illj tiv*«^>*i« *-~K)_) V^b ^L-O ,jJli>l Jl J-^>jJlj 

oUj>«_JI ^ iJlSUl 3jl_jiJl (jjjj i*^J^ • • • \S Jjli» •j~JL_i!lj vul ; a..'.'._.».i>.l1 
uj^LiI ,j^j*Jl t _ s >i-i' *& LaJUJl i^vJi i_Jiu» -uyu esJlllj Epidemic pLj ^J\ 

V^ t/ lij 1 ^-*^ 1 l-i* (j-» J-^'j (.M 5 *'^ 1 J^^iJ /«JUJl pUjl J_£j ojLt^b JOJ^J 
^Ir^Jl yLfJVlj frl^^Jl (^xJlj plJ^isJlj (^^r^l ty^'j ^^^ (_** T^' <J^'J^-' 

v_— S3l oLL^J ^Uj. jb>J V Li-it bkj tiJjl^Jl yd cl^lj LiJljw 015 lij i^^-j 
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ai>Jl tf^ olj j* j^- y^, oaJl j ^j ,\j^ ^u jL ^l olJJL 

JjVjJI ^ o^iJij Lj^Jl o^u- ^jl ^-ji *\ U5 t yUl ^ y-, aS ^JJl 
:iJ^I <>l_^l <y l^. J^LijMl jli (Seaman etal, 1984) /Ju U5j sjujusJI 

iijlSJl JJ ^i^Vl a^j : \ 
*>J>J\j .UJI ibijl Ji. 3,t£J| v a JW - ^| vr^J^Vl ^I^Jdl :Y 

V>"j v^ 11 j^U«j JLo^l JiL-jj JL.UJI jil^l jL^ji : i 

.ol* v^-llj ioU^I iJUJl jy .jd ^*>U 2\jH\ ojli. ^i^ : n 
j\ o^L^ JU* j^ ^ ./i ^ L, J.|^| oJL^J ^^j -jl ^_, 

(jl^-Jl v _^ _ JU^JI _ ^jjjj, _ ijji^) u>Vl VJ ^>J| Ji. jjl, J,|_^ &j 

& I^r-^-p J*~, M Uilj-1 ilfc-M i-r ^, L* t^^^sLdl ^I^SJl . • 

US u-Li >LJ o^l J,> vi.yxJ ^t U^ j^jj Sj J^ oUl^l) ^yc 

(Aids) j^»VI :w 

Oljli CwJiJj l^J^lj J^JI olilkJ ^a^j ^jj^l ju »UaJi r "_, c^^L-Vl 

-^I^JI o^Jl ^JJa- ^ ^iji i^i ^j . Lj^UJl -^ iJUiJi is^.1 J^ L^Jtil 
tl^ J^ ^^j 'c^ 11 -* c3l^ >=■ JjJ^ j* .jLisJI JUi_»lj JJ! Ji. sosUl 

. MjjiMl Ji. L^J JL^.1 jl obL^J 
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IA.S ,Jj^\ Oj>-t jj_5o jA\j Acquiered Immune Deficiency Syndrome 
Syndroone Immune _1 ljUa~?M i^^iJlj SIDA j\ 4jjJl^j)M aJlUI AIDS 
luc Mon- ^y&\ tL^-Ul r^-^j \^h\ ^ o*j*^ < -«-^ 1 Difictaire Acquis 
■_y. sL-Zj (jJJlj (rW^ mi ;o^Ji) J ..,.. ...Jl ^ Jjt -^\ Ay- J> tagnier 
_b>-l jl i±jJLJl pjJl Jijj i oil ^Ji it^^^.J ^—^Jl cjLojLo-o — II j*e- y^i ,>^a>«Jl 

i^lj* jj l*_? i«lj*u l^l»j>i^jj L yaj^ r _<Jl 7-y^J ^jjl *^£T jIj t-jLdJLj 4jL«j iJlS^«J 
^jXj. lall f\J>S^\j J^>«Jl ^r-* 1 J- 2 ^ *$ ■^'3— »Jl ,>• ,1^-? ' Jc*^-^ OL-/SM i_J» 

■y> l f»jjJd\ Oj^&Jj 4 5jjIA*JlJI iJL-jJl iv^-LfJ /P'^^ 2 * /*-!->' ( - ) ^ ls* - *" , — **~S'I 

(_£ _JLJI rt—J>«JI pJL>«J J I .. -0. "- .-»ll f^" lJ^JJ. ft L<~*J J9l_3>«jJI (_£ J^jiJI ( j,( gQ-> ijl /yo Silo 

ULi ^lap^SM S-^-jJjjJl SJjLSCJl ojL_1pI_j jJb^fl 'jjias- £j*£jj t jJb^AJ L*Jl* L»jj fLf 
< _ y *JU- jU»} ,_,« ojLJLjoIj <d iUio jU*J O^U J-^^xll f-l—C'j ojLi^Jl ip.^ _ ^ 
Alia t. Ajjg...i LjJ^ tLsiiJl jx»j if «L_JLa ^LpL^>-I cjL-jL»j «p ojLtiil _ Y 

Jj ^j—tJl C.lai lIjIJJLj i>-L_*Jlj c -Gl.iL'..^<ij <» jJl j—jJi^ajj SjU^jJlj jljo' "-"L 
. L*jI (j^^i »_jji>- U-I^wuj jJ^"J oriJ^I j*^! Jjrt'J \^ij^ lj* *"j-"j <-^jlj«-*i>«^> 

.ULpT"\ ^yJJ ix^ijJl jajlII aJljj Aol^-Jl 



^v 
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ij^-Vlj i.jJLOjl oVUJl -y» L*_-j ii^^jl jjb)ll o^U- fLJjl v_iJL>J 

IS j JjJUJl oVUJl CJ.L L^j tl»«J O^Mf j* £>jtdU iiUl ^!Wl oly~Jl 
Jl mv f L* iL^J <y jJ^Jl II* >\jj tiu— J o^JL. UjO (\Y) JjO->Jl ,y 

iu-jVl i3^-Jl "^ij^r) *«— Jl*Jl i-jxvaJl i_da> ol^j.Va— :l liij i<u..,j ^j_JUT^ 

.Jit o*. • . • 
oLL^I *_U>- ,y 7.1 • Ujl-p-j JSLi; L-iyt Ot OY) JjJb«J! ^ Jia-^j 

^ylji^Jl (JLkill IJla ^jj . (^jNU ii^Lojj i^jGjjj iIjljIjj tj^lj cLUpjI (.L^S 
y>j * T Ji i jN\ aJLaVi <_»jj»«_Jl J5 JUj^Ij Ob_j-Jl ■^j.j^J i»UiNL Ui_jt jSj^J 
|,. ^a .. ^ L« ,y 015LJU ,ylyu>- illj_>- v_iiS!j t-!)LJL! JiJU" y_Sl JL4-I ^JUl jlkJl 

_ ^ w f iy^l Uijt-jj^ 11 ^jS3i jik jaj (^j^ij .^Ji u-M) ijuni 

^ cjbL^fl ySjjj viJLjJl aJjaJI ^^J L»*T (i^Ji i_jjyLj»-j v.**^ i_^^j • ^ ^^V 

•" 

l^Jl U^w ^1 «i>JUJl yiJlj JbJl<tJl L-iJUoJl *JUl ^y jl L~Jyj 0-WiaJl i^>Vj^j3I 
iuij Cjli olA—4kI>t« l^jl J_vol>-j ^^^jjl ^ySJGj 'LSj>^\ /y> Juy> JJ <£j\J\ — JaJu\j 

(AieJlo and Thomp- ^..L\^ci Uij Contact Cultures ^jJl J-Udl ^ «^*^ 

.^^1 jLiil jbjj ^ijj Uj. (, 'son, 1980) 



~\?*-jA\ y jujij .jUJij JLaj^i i_~_»j ^uus Jj iuU4_i>«Ji u^Jiii ,_> ^tfa-LJi iJu> -_iwjj (^) 

Non Contact Cultures JUaJ^J ^. j-i j>»-1j MjUMlj ^j^I^ <^*.fc" J^*Udlj 
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m <? _ )u\ jjl,)/i ^j^ jjLaju sjjjlJi oVuj/ ( i r; j,o*- 



■/. 


OMUJI iJLP 


p-liNl 


o<\,i + 


jjJL. \ ^ + 


oly^/ijl i_J_^>- Li^l 


• ,A 


\o. ■ • • 


ii—jMl <jj-iJlj L^ijil JU-*i 


o.^ 


jjJL« \ , ^ 


<JUJJ! l^yl 


N- .A 


o^L> t 


VsJ^Jl IS^.1 


r,t 


1 


^jjl v/ 1 


• ,TV 


o . . . . 


Ljjl tij-i 


• ,YV 


o . . . . 


(jplfJl Ja c > M Jlj L_jl i3j*i 


■/^a,<\ 


o^JL.r.0 


U***l jj*»» t~~i£s*-j *. } Jt^~ 


'/.\r 


to. • • 


hj>y\Sj^i\ 




jJLo ^ A , o 


£-ja>uJ| 



JlP J«-l i^JJlj (\oi ^ 4 H<W i^U tOlkL-) jJUaJl 

W.H.O Weekly Epidemiomological Recod No 21 P. 195. 

jj j <JU- "\Y • • • cJU^, ^dl JjjIjJl cJtf £>JA\ ^-i ^ JJlSlI OJ il t^l 

ilU-Yo • • • iojjVl J j jdl Jj! LJy jjW^J 

JjUXllj <>-L— . — II jfJC- ajLijjl •_« •A^V* is\ ifT yy>Cj\ jj^Cj\ (_£.ij_j L»-~JJ t j\y^L^ih 
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Lh£ Technological Hazards Risks iL^Jj^Jl iL>j\j£}\j ^L^Jl r- 1 ^ 
oLi^ j \y\s- o^fl l$Jl j-^-" 'JJ <■ L>Uai ilLLiJj L»j^Lp jjl_«; *£>*j -CftJu USlS 

jt>L_?wJl -^ 4_~»Jkl Jit L_$i1 IJLft t> ^*-J *^J 4i±JjU£Jl JjLj ,_,» 4_JulS^_Jl ijjj^a 

Jl&j ru> Sj^NLj *IjojMI LijJI L ^\ J iu*]\ jjlkuJl j^So^jj luS3 i iJtijJj^jjJl liijl »S0lj 

^JLp A-o_jJl lS^aJI jL»JuI l-^* 4jj./»o'l ijjJl *ij>^»J iJL>«»*Jl_y i_. ./a,i*jj\ ■jj jj| (JlJlSij 

(j\y^-")i\ «LJl f'l^r'"! 'j* *ij~*~ Jl *~^ L*— * 5jU->J|j v_^»l5L»Jl i_jL_oJ U^—p^Lvo^-I 

ij**U*' flJ**^"! ,y ij— JLjI i_w>ISC«-1) ,pL»»<> ^1 iolSCli« «Jlj j-_>y>Jl Ij* Li»^» 

. 5ijl50l JjLl BjL^Jl JjIa* Ji^kJl t^JuJl JL* Li }J>j~>*i\ Jjj\j£)S iJ.^J| 

L>.^Jj^J| «j^ ja {yd L^jjI^j Z^jij&il ^U^aJLI j^JiJiJl <*Jtjyci\ <~^*+oj 

ij^Ji^Jl ^^1 SJl fju ^jju «Gt U^ (Gruber and Marquis, 1969) Jl*Jl «jbJ 
,_^LJ)iM J^jJI *>-j-i cjjLiS US' taJLA«_»Jl cjULscJIj LjjiJl t^j^LiJlj iLu«Jl 

Man Made Hazard yLJl ^ ^ 1^1 ^ ^-^Jj^Ji ^1^ 5*^ ^jol 
Ujl*. yu; jJlj vu_ty5cJ| ^t "Na-Tech" sjU *Jlp jiLu ,^5^* l^J JL* jSJ, 
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aJjU a l_gJ \zj\^-j} p~0jj ^r-^y*^-^^ iJjLSLJl j-ii J_p- JjL*^ Jj_>- J>-jj 

vtj^C li U-jJi» Science aL>«^ o^Ia« (jJ^-J c^-^a! Jij tiJjj^Jj-rJl ii>lJb-HJ 
Simple Hazards ikj^Jl ^laU^JL !ju? cjU-j^ «_-* ^i L»jj-^ *-~£j .j^U^*^* 
Extreme Hazards iJuJJA\ jljLi«_-Jl ^ tjJj^b ^jl-CJlj • J j J _ r JSh JjL" Ji» 

iuJa jynJljj O^j^SCJl JL^il5l J'jUslJIj (ijkll iiJil_p-j lSj^JI J^'j Js>Ua<Jl if-lw'j 

^Ij Multiple Extreme Hazards inU^Ua-Jl oli s juaaJI _^>L^J| »j ojj/Vl 
(Hohenesmer etal, 1983) oIjl-JIj aJIj j>Jl cjI^JI JjJl^j ajjjJI vO^ 1 J*-^ 

•yxw iSjJaU-ll jl j>«Jlj «UaJl CjL*S' Ci\ *-Pj jLiiNl «Ccj«j (j-LS^J v_-^So (J *»t JU 

. iJL> ui »f>Jl L* illaj i3ja> i»-ij Lg-"LJ 

Rare ujISU^. » ^Sl >-j ,Jbi l$_x* £-^-4 ,^1 Sj_»a^<» — ll SjibJl ^Ij>-Mi £> "41 

jjJiJl J_t» (j^^^Jl ^yLo-Jl jL^I ,_,_* -U* ^^J oML_^ ^j Catastrophes 
« Aa iilSj . A-gpL'-iftll iiol_pJl »i (i>>Jlj (J^^J^ i5j^' *Jl5Lltj JiJlj ^yLJlj 
Jp*_i ^jl^t* l«-« : l* jl ilj_Jl j\ ASlkJJ ^>-U_Jl J^AkTill J*_snj oMl^-Jl 

JLsL-^-SLJlj iyill S»JL.Nl o-ij^ i^ 1 ^ 1 i 5 ^)" ^ JL; >— ^^j *b_^*1«— Jt oLiVl 
-.^Jj Ui. ^jA^J 4*>-^^5cJI vi>jl^3lj jtL^JL i^li- oU-i -bj-j; 

J±^S J JUJI jA L^ iJLjJjj^Jl jli^L; AJjLL. 4_L> 5^ UjUl JiJ (^ 

Ji. Aij->i^Jl olJL_^JIj <Jl_^Jl :>lj_Jl ^Jx^u oljJt ,^JLJJ l Vb ■p 1 ^L^Jl 

. jJ>iyi\ j* c j&> ^-nsd\j Natural Technical jlJS y JjSi ^^WJl (\) 
V U^I Jt. L_Jl,I ^j\jS gjA i-jpUi^r-l olykUJ ^UpM JL>«Jl ^u-; «jIS v^ 1 jW* 1 ^!.<*) 

Y-i 
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( _ 5 ^LJ lSjJlJI *_>-_jJl Li* 5^Ui» ^^Up zyrji <^i)ij tjUVl v j . „a> d ^.jIju ,J-»-*j 

Thalido- jl-.jjJI.jJI jUc- «^ 4iijL>- Li" jli^i i^u; v-» ^/>Uj ^ cJj ^j <. Ijui 
i-jwjjj iaJU oUyJl jjJLi: ^ tkiJl *~J^ (Irwin) ^j^J'i] IsXl^sj mide 
;_jijl jSly a»A ^ L> rj ij&i\ ijs- iu-$_Jl ol~$JU 'J^ly 1 «-*jJ jl>U«Jl JJL=^ 
dULj V Risk Analysis JJj^JIj ?y& jd\ oL~» j\_Jl 6l US' i L$Sly>-l v_, » .,ai j 

. «l*L!l JjJJl AiLu jj> *K$~j SjUill iJlJLiJl 
* JL>- Jj^Scll ^ JS] iLfljjjJj-^Jl ilijIjSGL ^U^-Vl ^jJl *>->> -sbj^ (i 

- Rachel Carson (1962) silent spring. Crest. Greenwich. 

- Lewis Regenstein !1982) America the poisoned: Hous deadly 
Chemicale are destroying and our enviroenment. Acropolis Books ltd. 

Washington. 

Dioxin.' D.D.T'pcp and DBCP, Ji» oIjl-JI >l>«^ -y* <i»j*& Ua^j 

,_^ Lj~wJi_j iijJJl oUljjjtJlj oLj_*Ml jLJlj (_5j-iJl j>^jJI_j oljjJl y L»jLiij|j 

. ij^-jjjjl ijtjiauilt LjJ^-lj (jli^-Jl Ia~*N ^yil^Vl 

iLsii j_jij Lw viJW! JL-JJ bk^jjLsaj" ^ c->«>«_J so?«iJl oL^jJl ^i lg_«lai«^.l 
^j^JU^Jl ^jij v^' J_jJJl ^1 i«LJl oLUJl y wLsai o^jU^o L$J} eiUaj v^-^ 
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■_^>- jl^JI ^ Bhopal lIj^U- Ji. ij-Jii Jjp ^ cJlS o^iJl IJLa J> l^jij&i\ 

^ JpLiJlj jLitiNl iju^ i ; « il JbJLl Aethyl isocynate oil* -^ LJ»io ^^J 

i iLpb-^o ijc>-lj jS\ iiJLp-1 Lu iLpLs^Jl <JL_jj oju ^ ».: ./».* ■-« 1 ^Ai ... ».^ j 

jr-^J l £\?>^\> u^Lr"^ *-«- ; -J ^ o^j-^J i «-~ ; "^ i • ■ J-^ ^i-r- jt— !UJl 

o^JxUj i_/>Li jr »'Vl JoLjlS l)j--Jjj i£jJ> Coiii 01 JU-_s i^>-T LJ^U-f Lj-jI>- ioUJl 
jJl^, (iJLJl dJJS -y. iaSi '/^ • jU LiUwaJl! Uojj*; j^jp OjjJLVO • iJL. oL,..>;»J| 

j^i «_SL»~5^> ,J ojj~jlj jl — "JJ fO j , " » ,_,» jl_>t<iJl i1jJ^>- pUI j-a! ^_i . ,Jj»aIIj 

.^js^I V ^^-b ***** ^"^ ' ' " •*is~'J slijioY ^i "--r-J 

ijiMlj jli^lj iOLJl vJL-! jJau jj i&Ul olS/Jl op j-JUJl ^ij 

. sa>«xJl oLN^I ^ ia-iJl tiol_pJl cjH\s- ^j ojMJl 

LiJjuj ijJL-Jl iaUlj 4->- Jj^Xj v_«JLuL i^jlJb-jl cLULj !Jb- i_iL/L>ej Jk «Li> LJjjjJl 

^J *y<5 lf r ^j&}\ iJjlS3l 4>JU_* ^ LpLi^l /»_jJL»Jl JJLs jt JU>«J I.K* 

MJkJit ij»>*. C«U.jj £Li3j) 

. ^ jUJl ^i*5UJJ SjLsiJl JL^U'Vl iliUJIj ^UJl JJ? kJl - ^ 
. ^jbU iUl_,Jl Sjl_,>Jl ^ aba jl ^ OjjjMl v^ Vr^ - X 
OjjUNl ^ Lo-^^j .jAjUJI ol--L_^- (j^LiJ 0_yjjS3l a :: _^lSl jLojI _ t 1 -. 



.SjxiJl ,j~iJ News Week - Time Jt. o^Ji ^^uj V,jMl JjJJl 



^01 
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>J*-\j ZjyZ* *>-ji pJLdl »jljp- fLijjl aSki TV pi j JLCJ 

« JL* 4—ljjJ i-_JUj ij-iJLJl ^M ,y tJUJL* OUmJ CJ^SLj Jlij i (31 jjNl iftLi^a] 

jJlj jJUl JUL ,_^_Ji ^y jJU^ • • • ^ ^1 «^luJl i-l-p iL-*» Ji, ilSLtJl 
: ^ Jij>i»Jl ^JuJl ^ ^jMl fcy«~. £UjM iUi^Jl «JhJl 01 JU> oJU;i 



. L-.tjj List *iloJl ^LJ 



I.L*. 



CT»j» 



. ^jS^iLj ^jlw Jj Jul* jLL. Jj>Jj iJUJl jlk.Vl ^ jJu _ Y 
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i iJLJi>Jl L^jLooIj LftjJiij ii>jl_j5Jl oJL^J ^-jXiJl •y'jJl J_^>- d-k>- JJLa (jS^ji 
^ i.l_c AjL^j Ai^— Jl JP JlSj <. Jj JLlI *Luj^ «_aiSC jj_va>«j Jeu>- ^Dlj > 'HY 

Uu^ju> JjjI^I ^ i;_jljio.Ml ajUJI jjj»Ju Jj_jw t^I c~J ij i«^L» j-So (J Ajljlji 

. aJUI Lj ~*Jti\ olj^uJl ^ '/TV i^jj ojIj jaJJaJI 

*LLJLJ ljks\"\ • j^ i-^J-P Cj11_j»j 41j f.|jjj 6_ ; _Jl>-j i^jVl iJj>c_j f-LijjIj; 
l^>-bJl ^ya^cS <£,rf^ \f\-^A\ JjjJl .J^ Jax-sflJl t ^ J «j U* Y • ^ • *U jjl^ ^ 
»JI>wlJ| tijL.VjPl * ; ..la .11; U^l CUJtfj *-JL»l J£ ^^JlP ^Ufr^jOJ Sjy*Jl v_ Jl 

■jj „fi,llj OIjLjIj Ljv»J->J oJj^ujI oL j Jl ,<*>j 
JujiJl -yi iJJ&Jl I $■■..'> *i^ oJlt ,ji\ (SJjjVV) i~4^ «J_jJJl ~is>y>><-» - V 

J^ 5jyl»Jl i_w^Jl ^^JaJ 01 U5 i. LpLvJI *_yill jS'l^^-oJ L*JJ-*J A-s<a>>J ,^1 I^jIjUJ^j 

JjJL>- oUxjI jAj '4 oJJU CjIjIjA ( JUfl 4j\j I SJb>-1j S^aUs ojj&tj) 0\j I 4_;*Jl*" <U*<» 

«-<vi>wJl i>Ju*uj iolJJl *>JU<aAj| -^ ^l^^l ^JLo j^jl US' . LJLp aJjISJI iljLJ ^ 

0I_^ Harden *JIa«j UAj iJlji^Jl oLUSCJl ^y Jul ix« cjjJi ivsaS ^j *JUJl jl 
ij^l v^'^ 1 i-r^* c~JLsU jJtj Tragedy of the Commons (Harden, 1968) 



Y.*A 



-/5-3I 
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j->u >l^jj j*^^. ^\ >lji rt fij J_£jJl a-jj-^Jt z^yj 



Ua>Si^U>lju«»liil 



Jjail^U. 1 - • Jl J5*>>MJ JojtZ*J&j/aW 




r~** **? 



r* Jte 



:.«)♦« 



4i~ c-Jii mi fie <yj. ^>*JI ^Jl J-*i^bSt. >^Aij\^VY ^*Ip j-j '/.* ■ 
pUOJIj Olj-Jdl) ii^^Ml NASA L.U ill*, J-i j- JjV» • *~M -W^ 1 

<*Jl^1— Lij L-JU^j l_Jle ^ 1 ■ C~<wi ^>L»ol *Lj>- c~*li ^ *\AV fie ^Jj 
^iiJ oli-j^l id~ fUU DC-8 ER2 ^ j, ,jJj\±> (U^s-I £. s^Nl ^Jb-I 

ojjj^ *i*-> *Uie \+ij>*-i b\S j&\ oU^Ul ^le- il^^^Jl oj-^-Ml -^ ^jMl 



j jZ*s 



O) 



^dl J^ij^ll -l-.-Al JM i~*S ^1 • OjjjSJl iijl>-» v-» ^-^ 'jij* 1 ^r-r 11 o-iri.r 
ijJl»Jl Jl Lji_pw Jj*=>j j^ j£<J UJt* ,jJlj ^jUJl ti'SUJl y^ l+i^j V^J^ 1 s j^' 'J 15 ^* j^M-i 
iU* Oi ^ y.yJl jLilj i^jNL j^l «-j«~Ui fJVUlj oLJ)ll; fcJL jl^t ilJLH J! iyS jl\ 
J\ 4J SI ^1 v^Jl jjL^z, Oi J^N n Jl 0^)1 J -^ ->w. ^Ji\ ,>L j_- £ >i~Jl ajijll 

.O^jj&l -_^ •_"» jLL. YYo gj, 
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Jip oL-LjaJIj oL-lj jJ| eJL* ^LjJ c-Jlij Atmospheric - Modelling 4>-JuJ 

:JUl_p«Jl 

t^jj^jjl t_.laiill ijj— > OjjJ ill >— -ii j~~ iJ iljL>< o J cAiJ&j lij^C O^Ji 

(plj^ll tfy) ^>Jl ciL.^ JJ -u^-y iJlillj c^.^.tJl JpUJI Jl .u^- JjVl 
. 0) jJ£J| ^. J*LL' ,y> j^U Ojjj'S/l ^i^" ot ^jm iJlill ijkJlj 

t _JJiJl jlji-1 j~* JIp jJit ^ 1AV /»U Ij^- ilj^^Jl OjjjVl 4_ixj oJl5 Jij 
^JiiJl 0! ^U_,L«JlJ JjH\ JJ^Jl -^ Jiij c^Li-jMl J\ ^j^Jl J *l^ ^f J£ij 

lil OjjjVl j?°-xA V^ <->_^J ^yj ^r 4 jAj-^A eiijl Jlp jjJ^I JU»St ,y i»>wJ 

. ( \ <\<\ • t !^k«0 fl£jVl ^-A JLLP ilOiuJl jtbJl 

Jit 7*~*e'\ *i JJ-^I j; a'-ll b^ fU J^Lio Js« J djjjSM i—Jaj jiJ Ol (t-^^J 

tSyM jtli« J ^f^H ^Jjj^ 1 «-»^jJ OVS' ISJ \j> y> ~J*y\ JljJl of £»ljlj <.<-*>! 

iJuLi U«u NASA SX^Vl *LjlH\j Jl^JaJl iJlSj o-li J^Ly tf JUJl -^ 
jU_5^l -^j i-^jVl cjUs^JI ,y S_JL>«-«aJi ibjjj'SlI cjUjJU— • J5 (»^-5J ;^Ip)I 
■yi I4JL0 Jj-^t>Jl *J ^1 iJjVl oL._jJ_«aJ| «j JU- *ii»Jl <-iJL$j *iliij ii^LvJl 
t j^ildl J JU1 ^UJl J£3l ujj/'Jl 0! JLp cJa ,>JI (V^^J) iL,jVl j*i 

g j'....* If JapJlj jio I— »j jUdl IA4J uilj_Z^j| J_j^-j Jj 5—ljjJl O-JUojj Jij 

i^ljjdl ^-yj t^Ui JaJI Jt>U '/.YjO Jjl_*»j Ojj/'Jl iil. o^2i" il t^JUl 
•y. a^jLJI 6^j-5 jj\ij JJ J&\ ^\-^y ^M J^-. toLj Jl villi ^ ^ — ll 

. iAliJ«Jl *jj-iJl oUl-b^i^Vl 

*Jj jJl cjUUJUIj CjI^*j"J*JI CjJlap Jli» OjJjMl <«^ "-s^l Sj_ > iaiJ.l j ^jj 
JL*j>J jl (j^^J J^ (iLu'b/l J^ ly dUij n_-jji«xJl ,y L^jU>- Jl <-iO^ ^1 
yjj.-o jlap ^ juli .Chloro Fluruicarbons ojj^jj^jJSCJI oLSy iij\^u-l 
JL* JliJ^I ^'j' ^ *\AV ^l* JLiji^ J 4_JL-Lll \£ij»\j IjjjI o-^ ^J^^ «*^. 



.^^JiJ^JiOjjjMi 
^*Ui. J5 iU.^ JLp J^J iaJJl .JAj ^W jJLl— ^ _f. y^ o • j Y o ^U ^Ujl C jl/i (T) 
,......% j&j ^^i\ y, i.iU)i Ultra Violei Rays «~>-Ul Jy **^Mi o* o^j^ 1 ^ u 1 * !l ^ jl 
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Ac- >_a.^r.j ^-i i. S^A~\ At- ^ — « Ojjj\£jjjL-ijjj&S\ <^ASy> .ii^j. ' ., ■»! X*^J 
0^1 '/T -j \ \\X As. ,.,i^: .,•,. ^ '/.Y ■ jlJLi*^ iWfu^l ^ ^^ai^ *Jb \<U<\ 
i-^-^Jl^Jl u jjj&l cjLSy ■ll^g; .-I Jl-a?«j ^^Lp ^^j U5 <. \ Wl\ As- <_a./i::.» ^ 

JLc-L-waj JtA>- ^ Ia_>_Ju *i>Jb>o_) jx-jLolll f-ljjl <_iLjStj> ^j S»j^si\ i_plu^> ^j 
J^aJLj L$J »So tiJUij iL jh c Jut fcltjjl ^S .JLjj j;jL^jjIj_JL~JI AJjJa »L>ulj 1 — gjLtjJ>- 

^jjjJL *5^A f-lijjl ^J—s- (j^rjj^l JL.-S1 *-« ilj^Jl oJl* oJ_>-j JLiij jl^ji^NLi 

t <jjaa]| ^^jjjJli ^>e_Jl ^jX—* ii^i CjIjIb jLS Aa^. j_>J pLiijI t _5**J «LSl_jl~uNl 

».>•-/»: ll j>J Lf*L>^l *» ^ jL~j *j>Lj ijj^ cJlS' jlj (Eyre,p.m,1990, p.73) 

. iJJL*j iL£JL<Jl ilijj Lftj Jblji»Jl 

r-lt>J jj^> jMj 4>w»lj ^p <1)_jJjSM iiJaJ iu_»»xllj LiL~<Jl ijj*/> <JL» lS.*^' cJ^jtll 
A — JbJl ^yt—xj Jb»r_J Lft_j <.(^j_^-3l Oji iik_^o ^jJLfi La^jLj j^a-XAj M ^ : t Ue- 

ajv.I>- ^y A^Si\ ixiLJ ^ Ujkj Molina, M, Roland, S Jljui -yi ■j.. / .. /r ^-.Ji 
isJa. J^ JiS l^s-'J Ulu oIj u_pji NASA ,_,* ^LiJl «jjJl ^i^> ^U-Uj LJjjiJL? 

Jl ^y.J*JJjr*Jjy^\ oljLi- oUol ^y yC. — Jl -Lil_)Jl *—» Ij^l ^...ja-^j UjJj'SIl 

Ujc* *i! NASA illSj ^ JLpMi j^>Jl jj\>J j\a Watson, R ^jj . 0^1 j*Jl 
5i^p ijyi-i^j lj_^vJ ojIjUJI j-Lij ULS' i_is_jl ^1 Jr*-* ^cr^ jc-^-^J 1 -*Ij "-iJ-^ 

Fossil ^>>Jl jy_J\ (.o^ju.: ^1 iil^JI JiJi J3U.J, j^j ^IwJl v >>U;Nl 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



0)\y A^HJ \j~^ jfcS j^J ll «J9Lui ^ i;_jyUl jJLjiyjjj\ iiJs OlJb IJL^A 

<,i Jaj» J^-ij *'•>— <r' Jl <~3Uflj ,^1 tijLJjJi — <J| »>*>- Jul^J <*«-^J JLslj^JI L_^jLijiC» 

. oLliJlj i.Uillj ^.Li^Vlj 

jlj^Lj acidic rain iwi^»- jl— l**t J£Li J lu-jj <_^>*~JIj «L»_Jl <sAjai * ./?-»; 
jJiJl ^ JJU- ^j,a>- Jl JUJL ^^j coljj^Jlj jL^Ml oL-^j 5^1 JUL 
4, /i %7 dUi* iL^j i>Jl oUSl£Jl ^ Jba_«Jl o_^. (U cbU •>. I*. JL-s^j&Vl 
^ ^1 ^I^Vl ja JbJuJb l^oL^I Jl &}> Lj tS^-Ml oULJlj jUO^I 

jli. jAj ij_Jl _^Jl olijJLJl f\jj\ Ja^\ y i_j|JLJl C*jjSi\ xL-£\ ^j\5 Ojuj 

Ju«Jl jJL2jj 4 ojSLjJI -j^ljJl 1— «jU>- Jl ^^G^' vuUa>r— • j^>-lJUj oljL-Jl (Olcj 
J. 6jJu A'jVo^L. lSJ^ 1 <-i^iJl lg i-3-...j ^1 c-ijjS3l JU-5t Jll jit i^ 

c. jL-ks<a_«,> ( _ jA _>«_»J0 J> ^j-J- » \ f\ Jlj-»*J j-LJu j-j^M (j^-Jl oLS" OJj 

• o^^y^^i ^U">AJ L*^s^jju S^IjJj aJLp^jJI iljjjl 
jjfcj ipIj^JJ ij_j_JLJl oljUJl jkpM -yi Jju ^_^i 6_jJj5lll-A*~>Sl J_)3 4_— JjIj 

Jp aJjJLs J *3jjia->- !y&j 1>tj\J\j jrJJl ^ J* fL* jl^ j>*j. t OiLJ^^jj-U^U 

J >_.........._■ JLs U* (. jJl J 1 ^>«^S"SII Sjj JJ .uaUlj pIj^pJI j>jlJI ol^S" ^. iU«:Ml 

iiLJwJl ol_^_?Jl Ji« iLiJuJI jkLiJl J «^lj>Jl ojit j-^Jxij t^LJ)ll i3Ui>-l 

. oLliJl i3__r^j JjjV' jij^" 

ja jl_« cslli NO 2 1 >>--'^ :J1 JL ?— 5 ' 1 J u cS>^l «^*Jl ^J W| u*J 

Iji J tiUij «. J^JiJl J ^ ^° • Jl >}£j> 5ilj J ^^ J il:;Li51 ** L - J| ^■•j^ 1 

Jj LjLj^j ii^Sill jjUJI viji: .ji .jja J"5U j* OLJ)ll iU- .jJU ,_ r A»>Jl >Jl y>. (\) 



•j^ 3 



Y^Y 
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^j v l4_Jl ^jJ^ dl-J>l J* JjUJI ojViT tyj iJ-StfaA Jl o ^ L_» c jIj3 

. iiLJi oljUJl .pUf ^ ojiU^j v^ 1 <_r*'j^ u^".-) 

^JU ^^j OlLjJJ *—, 1+/ Jl l*5j>^ grys l f^ J^ W 1 r^ 1 

,^ ,ll ^AJI i^ Jlj^-^l oUU U-pU*. fjAj .0LJ)fl U> ^ lii ^1 
J>j> ^~,j AjJ\ i^L. liill oo-J-JU Vr~A> )J^- J^~- ^ &^ c^ 

!j>^ O^i f lp JSLiy .<nA^ i^Vl i^y**) . 0> i5jij*Jl O" 1 ^^ ^ 

vilJij ^Nl ^|*- Cr* **" , J ^ l ^ 1 — o> r^" **^*J' L-**^ '^ °^ 

e UJl ^jl,j ,>jVL V-- 1 ' ► l _H JI l> J>*iJ *-V> SJ ^ ^J^ 1 ,> L^i -^ ^-^J 
J^U ^^^ C^- Jolj^Jl JLp jI>j iv^lj j^l c> J^^ 1 s > c> 

. ^^Jl ^L^l o^b c^ 31 o^A 

j^Jj i»U*Jlj .js-i^ll jl^jJl Ji> ^ OLJNI p >• Jl ^U-jJl J^ay 



■ o"^ Ji ''j: / '"' 11 ^i-^ 1 ^.j'j^ 1 ^^r^ 1 t"^ L *^ ir^-A" tSj'r^ 1 



Ji 
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t-iJir • ,j* jt_Sl Ly-» ttwiJ oljL-Jl joIj_p jt; >&!.> • oljU— II C^'j-^J ^Lr-^' 

JL2i ij[^\ J JjjXJl ,y 6U»Ml jJju. 3j*->. jJa^Jl J^ 1 ^.J^ 1 ^'jf ^ 
i^e\>- iJlj-^Jlj JLlLJl ►Ls-'Vl iy»j-*J *^ ^^ ^^^ ^ ^J "' ^^ (jJa-^pl ^-1 

.JUJ-iJl 



jTlll t 3J^^U0 UJI T-' 






To JSLl 



YU 







-/!» 
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u-* 



J\ ii.it U* UL° j^i. ,_,* ijjjl <_->*>- ^ c- 



L_li_» LjjJl iilcl l_^JL>- Jl pl_^fJl *ZjjLS ^ La Jv }^ cjLUJI iy\j->- <-~*kj 

.^j A~- «J jJjj-^-Jli iijlio iL_>-jJj^jJl iiijlj£]| « J_*L«d| 1_JL»1 t-Ajbiij 

i^ — o (jj-ij j *a\ & ij-^-j j^i iii!^ 1 l1j\ c »«'jI_ ; 1o»*}U iyiiyJl j9j_Ja?Jl ^ U^IIAjI 

. ^^j-iJlj ^^UJl JbJl Juki ^jl^J 

Loss Sharing >jl nti.lt v>* J*<i<W oU*»ufjJuu>j 

_>t iay cJLJ «-lj^r aJ^l_J| jjj^ ij^t-Jly^^/l oJa At ^ Jo— «Jl tjLo 

£j\-y^» LI vaAjf »iJUj JL>-Ij Lw» oiLpj tJigJlj JLj_jj /C *a» jLjtiJl ,J lillJLJ L>-Sj^J 

^^ fjDlj l—Jllaj^j e-l^L-Jl obNjjJl ^y -j-fl- ( _ 5 _43 -ui^ji SliU- J_t« iLi^i* 

,^5 l_J C)li 'i-_«JJl oljjU^Jl ,^1* iJuhSL-L ^jSji ajJ J i~>\Sj :_/jUs> .Ja^J 
oUpU* LUwaJl ,_^b ^_j . o^t ,_/?- \ <MA aU ii* ^ »:,.„,. ^.^.11 cJlj Uj dUi 

(^ i* 15 ! c*» V W| JjJJ' J-^'j tp-w-iJl Lt.il_^- JL. jl*J| ^jlJI JU _^Jir ^l 

. ilybU i^U- iJUiJl j^tli 

cjL^jj Js- ^Jl^jJl iiLj ^1 lOjjjfll i-^H jljil Jl JjJJl jau oL{J 
4iJl v^jj iijj ^ Lploslp (.Ijl_^i^V JiJlj ipL^Jl oUlki J, ii^Jlj oUJ^I 
Jj ■«;_, ii_JiJl «UJ| ^b]| ^p^j jl^^j iyc JLJ UL^ ijPbvJl ojI -3_JI *jjl, U- 

.^jUJVIj OJbi*!^! iiUaJl jjjIa. -y. Jl5: tt^>«j aJUJi CjYS/I 

Event Reducing ttiiu^Jl au^»> &a J*Lali\ ^- ^ -" H j * ' w f 
*L-i^ ^*J ^^>l Ik^Jlj i-yLJl ijb>L jLci L^-^ySiJl ttjisai jV 
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^jljJaJl JjI_-^ij •jj—sx-jj Lglftj^t—j iji i^-ij^ liilij t ( _ s »- JU^Jl «_JUJl ( _ s L_ p jS"jj 

j^hi t-JL-'Vl jya^-jl 0*J I JCSj SJL^xxJl CjIjV_PI ^ J5" ^j vZjlijkJl ^ «Ul 

Community Prepardeness ^awi*.*! ■>),>*; i»yi L>ja 4±ip A^Jij^m; 

i!U- ^ j&j i i^>-jJj-i5c]l liijIjSOl -yi jJS' ^ ULa-l (»5U«xll 5_)Uc^il jt \y^> 
Community ^U^r-Nl jUjOL-^I i>-j^ IJjS *^jj. JU^ j>-jj i^^l^ScJl ^jljSCJl 
j'uJl IJi* ^ wi—saixXa oIxjh cJ_y& jJj ioLjuj-IJI J*jL>- ^y> Preparedness 

Chemical Ji» 1.,^,/?-^ j-^t ol jbl l^s Environmental Protection Agency 
iJL-^^SGl utjjlj5Jl « Jais J_ »Lo; ^^ Emergency Preparedness program 

3 1 y> ru> LjJLc-ljij jl lgj^*~j <UU- ^jj <s^la»« II iljAjl j^xsnu oil* oL~oij^JI cillj fjijj 

d)U loJUJ_j JjJlll JS\ ^ l J&- j^Jj I 4jjl_S\Jl Jbu U oUjj jL^u ( _ s _» iIj^j t^j^l 
J& Jim 1 i.|J_>-'S!l JU- Sja^Jl ^ L-^Lli -JUa_JI J>-b -j^Vl -^ iJLJl 5>-j jJI 

. A>-jjJl l yJCj 5^k?Jl ilj,<Jl 
JL>-_jj >^j'!)lpLi<Jl ilb>- ^j . p g...ail A_C.L^Ji JU-j Iaii./>1 jt Ajj_^J| Cj*A(j1jLJ| ?Jb- 

Three Mile Island ^ i>jy SiiU- ^ 5^~J ^*\"\ • • • il_p^ A2i ii>il^>Jl oNU- 

. 4**.*. Jb.ll vijjIjSCJl ^y f-*^^ <1U- ill lJjjij yuj 

^^Xju iajj^Jj^l ii>jl_^Jl w J_jUJ| ^y lS J>\j % ^\ fflJL>^_^l JaJaiJ 015 li} 



YH 
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s^jjjjjL-^Jij vr-^Jyjr j-^ 1 o^^^h ^.P-*-^ 1 vc*^ *A~** «=iUja 

Lo J^J' jS.»l>- ,yLi . 5*L&J l*~* iUlJl j*-wal ^ ^^ai t SLi^Jl J _p- ^^ 
. ^U)! i»t& (-Ap v/^JlJI l^ j* cjil j j^Jl ,>' j*ll ii-W ^^ Jl^j 

IfJJ jUuJl j^aull ^t Uulfc»y i-^fjJj^Jl £»lj»Jl ,>• oUl Jj-lJl JU; 
i: Jy JI Jiuj" US tiAflio* cj\la iyrj f ap jp tAvii ii>^A-Jl oL^Jl^Ml ^ 

LrjJy&Jl jp "iUij . la, Jjii— j U- BjlSJl JUi liii jt-fcdl 01 vl^>o f "3U)llj 
oly^ ^i* *i" 4Ji_?-LJl v^ 1 Jj-^ 1 V 1 *' ^ ^^-J 1 V 1 ?— '^ ^ Wl Sj-UaJl 
j^J\j ^Vl ^^Jlj ^^1 g^b ifJ^Jl V"Jl cP : > i « Jl C^ 1 *-*^- 

Vj ^Ui^l ,^^-P^I Vy -^ LT*i ^ ^A^ 1 ZJ&U JaJ*-^lj • f»Jl 
Ji' £.. >u Lajl iS^^I j»-* — <£ J> <.,y>j^\ oUjU«_i-.N \„~Jy\ fj>J> u^a^^ 

. ^Ul (JUJl ^ SOiju UlS* JjJaJl <iol .j?- 
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jj&^> j* Juj\j-^i\j Js\J>*-*LS L>^» M_Jl?j i_jb_£Jl IJU •j^ ui,>, gll ^ 
<bLij'p <<J SjlilJ ^^^LoUjj JU«j> ,_£» JU53I jl (_^«Jl *j^ ^^ ^' Jj^ ^J 'cs*'^^" 

(jjjJl -^ A-vatA^ i--J>»Jl [£_>L-SJ f Jii-J tjt Uijl b^U 4J"L>-j_JjJj!j i^a_^a>^L_Jl 
U>- J ujjijlj <LjJiia t-jjij (£y>- iU«>jl_j L_>-_)Jj>- ■>» ! Jj JkP /» ys- <U9 ij^uiJ d)l-^ 

0\ Jbu hjjLuS\j -L-jtjJaJl Li1^Jia<_U ^^SlLi _jAj t <L J) L/'Jl ilLu^Jlj ^ n./'jl l-.^fl-l l 

i^jjl_^50l Ji* t3l~j' Jjh_J u /w*>c3l ^ Jl^i-^U U-Uj L_-» ^s-bl tijj»Jl ,_^p liSlijI 
*L_jy>l ^ (5JL_J U_S" ij^JL-Jl SynUilLj L»L_xftl ji-5l a ; »... , kl I L_»ly«>«_!l lTjJlp 

i^jIjJcJIj I g iy •fiij ys\s*LAJJ 4*Pj*jii\ JJJsUaJI joj\jP- (t^-»j\ o -voIaaJI L>-jj9jjjo j^j>oI 
CjLiajca j«j> A»l*_jJl ^S Jb JL>- -j^ Oj^ljJufJl *1*j iJjLiCJl jJLp jllal ^j . (^j^aJiJl 

^L>^_J| i^lji ^y f_jJUJl liihJ JUAll jjjJl ,_yioN IjL_aj tlg-.-j U . ^» LjU-'Vl 
Lgij — «jj 4jy> -y=- vl^t^j; ol ; '. ; . ...Il JJlj! ijj^s ii>^j ^ LJIy«_?Jl cJl5 

•j-s liili -JP ( _ r a>«J L-4j iJj^JJl mjU^jJI 4j^iaJ Jj>- f-lj^l oL) l^vJbT L_9lyt>JJ 

o'iA^CJMjJ -j^Jlji^Jl j»U^»l y» :,J\ii\ yNl . Vi-JaJl JU!l itjl^ Jtt JH cj s i J [>^> 



YY\ 
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. L*l yxjtj UUyij LiljicjJl 

^ fjo^i- £* ^lycjJl j-UJ ^ ij^-"i\ a^jVI ijiJl ^ iiJUJl Sjjill oJl5" 
^jUJl Ai^-j ,>jVl ^ji-^I.^JJl ^j^I i>-lJij jtJl OjljJl ^^Jwj jJUl *Lj| 
^axJl pS\frj SJbJ^Jl JU-Mlj j^^kuJl J-fc~Jl Js- L^J^Ok, ^y ^dl oU^Jlj 
l»li JaA-» £-l*J jJ»j -jjjJLJLJdl j.la k-i^Jljj it-bvaJl JVjj <-LJl l„ g : &jj ^1 
j^jA? Jj^ 1 -^ iS^ju kJ o^j^I ^ri (^»J ^y^y J-* l J* ^J^J <y^^ Ls*')^. 

Jp\^J\ JL* £l£. jj* ^JJl aAjuS\ jl_jJL>J| ^UJI <.UxaMI li* 1\1a j£i 
ojL«I^«i»i| <_wil>-« ^y -Vjjij ^1pL>«^JI « (JsljJl (JJtxo L»Uj JjJI^- jj^'- * /y (»JUJl 

i^l JOu t^jl^ J JbJLsj- ^.1 J^ *ljl l$Jti ioyJl CjLmUJI oli JOJLiJl ..j^HJj 

cJlj l_-_> i^l&l oLJJl ±*J>jJjj L^>t_»L. ^ I j^_« *J Jjc^J Jj jlJ_jJI .^JUl 
<us Lb jUj ^ LjiliJ. ^^1* i_p«Xwj" jjj ./j'Vl Lilyu>Jl_j iji^a^Jl 4-aJ^VI oL»ljjJl 
L.%jI oli dU JS" ij.U)l j^JLdl gjkb. ^Uj J> i'jl53l « J^UJl JU^I by r y^\ 

^y*~*l L» -U_^J (_g JJ1 ( _J ;; a*JI Li^illlj ^tmJJ -Ajj^jl J?*"' (jlra'-" jV» ti->jl_^Jl jLs-1 ^j «J 

4 ^ys-jj^jj jj-jj^ LoJb-lp-I il)L_Jlji>- i_jL3LJ| IJL* ^-bJl (_,» *aU JJLi tlj-^l 
ajjj^s l«-^>j ,J1 i-JJLjJ ,4^1 • i i.»l*»Jl I— *1 jjt»Jl ^ i-l-J^ 15*^' a-i— jJI>«J1 f-jjli Ijj Ijuj 
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* jij LgjbL-^ -yi JjLLi^Vlj Jj> ; . ...II ^j j^So«^Jl : ^LiJl y^-Sj (^'^1 - ^ 

.mi ^jiYA 
iw»lj,s tl j-T^>-l y i-JiSj 4.. »; JaJl viijl_j5LJl :<— ou>~Nl oUJL» jv^l^l _ Y 

tvjli^ll aJ5 tOb j— JL olSUl s^^Aj A..j! :r ll jUa^l : JUJ|j_jP .Uj4 _ £ 

. mo tLuJl icL>- 

Aj^LJl <L>y. 4 it_Jl iUa-j tijjUl AJIj| ^ aIj jl>J| L.:JkH : lSjI^JI ^1 _ o 
. \ <\ <\ i ^ujJl i V • aJuJl - A fcJl _ ioidlj 

i Obj~Jl ^ olJLiJJl JS'LJUl Jvait 5jU j>J : JL_*>«^ 0Ui_P ^j^Jl _ *\ 

j^^-jj _*^ £ >Y 4 JjVl pj>Jl iljxil uf^\ "-jL^JI tio^i-Jl 

.m\ 

4 ^ULiuiJl jSL^ JiiJ slats' (jAjVl AlJ>«i«-l jt.jb-.T : ju^ oL^p jj _Jl _ V 
. m- tYY ixJl 4YY ajuSI ci^^Jl U\jvpi\ U>~Jl 

S^I^j L^_i^J! jkLJl ^ JL. Jl c_i»-j jJb i_— Iji : \±^J, Ju^-1 »Uj _ A 

.mo ^L Jl lOji^lj 

.m- ^LJl t TY *aJ1 1 
3A*Jl t^iiJl ti-iidl^ ^JjJl iLj^ tilj>Jl '-^Jf* ^-vjl 1 ^ lSJ-v - ^ 

.mo ^Lji t n 
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jl_j. ^ j..._..m ^ij-Ji iw*^ oui5L«i : •jjjlJi ^t? ju_~. *%* _ \r 

. ^a^ ^^1 c (Lg-j 0jai&*}\j 

£-ll» l Js- J^JaJl £• _ V^'j A^LJl LslyufJl : ^j^> «j^i> jjjjJlJL* _ W 

mi ijju^.)!! _ yjjJl (JUJlj Li,*! 
oUU_Jl ^Ijls-J ^ Uylj ix_Jl ol^^Jl r^JaillJUi jij^Jl .up _ \A 

. \ <WA 

_ rY AaJUiAllj p^ 1 ***«■ V*^ 1 ^jlj5Jl : jvdi ,>->- 4J|jup _ ^ 

.mo ^yi 

^L^Jl _ TY iJuJl c viJlj pl_*Jl *L»*. tj >. ./nil : jJUJl -dJlJL* - Y • 

.mo 

.mo ^Ljl.TY 

_ VY :>jlpNI tij-^iJlj pLJl 4_JL>^ <, Jj^jJl : ( j_ r »*Jl Jl*j>w <JUIjl* _ YY 

. mo^,lJ| 

JLe- ilj-^Jl v>ljjJl 4-^tll j-Jb : £-ill Jf ^-^)\xj> jJLLJIjl* _ Yr 

. ^A^ ^Li^l t«bi_^Jl ^ 
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. \<\A<\ JJt-o ijSUJt.jb .^UVlj v_iv»ljjJl : ( _ r -j- <>->- Jlp_ TV 

^L^l ti-iiJlj f^-Ul *kf* t^jj^Jl >±jjJbJl r^U^iJl JL ju?^. _ TA 

.mi 

l Lgjw illLwJ'sl Lpl/jjj YfaaSl+tasi- _ 4-j» ;; Bl| 4iJl I i iy~s*J> iStr^* JLaJ>t« _ T ^ 

. mv sy«.uJi i^iyJi 

. ^^A SyfcUll i^yJl j£»Jl jb - < t s rj ijijy>j^\ 
ijA _ <Lj^a>JI LjjI illaJUj ^ys^lj V I *??ryj*jy '• <— >j~~^» tSjr^ •^>^' - YT 

. nAV o^bjl tfU)fl i*A\a? titAyuJL Ul>>Jl ^LiV 

. mr 

*jjUL_<JJ iju-jJJl Jj>IjjJ| J_JUoj i^ilji L_*jkt '-(^J ^J^ -JL-ojx^ _ Y"o 

iil^rMjJl iL>c_JI tLSjjil ^J tilijJl Jjo liU : Jbli jl^^JIjui i-i^j^ _ TV 
. \ 1AA SykUJl 4 T ■ ■ *UI _ T • jJUJI i iuyJl 
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